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Get the original—by Kaylock 
As one top echelon man put it just the other day, 

Kaylock design actually is responsible for every sale of all-metal, 
lightweight self-locking nuts made to an aircraft manufacturer today. We've 
never thought of it that way. But we do know this: Until the conception 
of the Kaylock design principle there was no such thing in America as an 
all-metal, lightweight, self-locking nut! Kaylock has shaved tons of dead weight 
from air-frame design. And make a note of this: It is taking its first step 
toward making the same contribution to engine makers. The new concept 
which has become standard with air-frame manufacturers will soon gain 
the same stature with engine designers. You should know about 
the new Kaylock hi-temp, high tensile 12-point self-locking 
nut. New today—it will be standard tomorrow. 

Call your Kaylock 
consultant and 
ask him 
about 


All-metal self-locking nuts ® 


4 ie KAYLOCK 


Tete ter 


KAYNAR MFG. CO., INC.—KAYLOCK DIVISION + Los Angeles, California— Wichita, Kansas—New York, N. Y. 
Canadian Distributor: Abercorn Aero Ltd., Montreal, Quebec. Or write: Executive Offices: Box 2001, Terminal Annex—Los Angeles 54, Calif. 
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O SAFEGUARD sensitive radar installations from the 
‘Cae Goodyear Aircraft builds huge rigid 
radomes of structural plastic—and they will be built in 
sizes in excess of one hundred feet in diameter. 


AIR TRANSPORTABLE! These mammoth spherical 
structures are created from modular plastic panels 
which can easily be flown, in quantity, to the desired 
location—and the radome assembled on the spot. 


Close teamwork with M. I. T.’s famed Lincoln Labora- 
tory results in the incorporation of the very latest con- 
cepts into production design. 


ENGINEERED PLASTICS— One of the Prime Capabilities of 


‘ 
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HAVE YOU A RADOME PROBLEM? The facilities at 
Goodyear Aircraft are among the largest and most 
modern in plastics fabrication. All this is backed by 
unrivaled skills in design and production — experience 
that pioneered cockpit enclosures and airborne radomes 
— capabilities to analyze and meet your electrical and 
structural specifications. 

For design and production of rigid radomes to exacting 
requirements — you can’t beat the skills and services 
available across the board at Goodyear Aircraft! Check 
into it now — WRITE: Goodyear Aircraft Corporation, 
Dept. 916AS, Akron 15, Ohio. 


GOODZYEAR AIRCRAFT 


Plants in Akron, Ohio, and Litchfield Park, Arizona 
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1. Nike Ajax. Army. Ground-to-air. Prime con- 
tractor: Western Electric. 


2. Siseutndee. Navy. ea oe. Prime contrac- 
tors: Philco; General tric. 


3. } anny Navy. Sandee ote Prime contrac- 
tor: Convair. 


4.Bomarc. Air Force. Ground-to-air. Prime 
contractor: Boeing. 


5S. Sparrow Ili. Navy. Air-to-air. Prime contrac- 
tor: Raytheon. 

6. Talos. Navy. Surface-to-air. Prime contrac- 
tor: Bendix. 


7. Hawk. Army and Marine Corps. Ground-to- 
air. Prime contractor: Raytheon. 


8. Nike Hercules. —» Ground-to-air. Prime 
contractor: Western Electric. 


9. Falcon. Air Poses. Air-to-air. Prime contrac- 
tor: Hughes Aircraft. 


ral. Army. Ground- round. Prime 
ni” 9 


10 MAJOR U.S. MISSILES 
RELY ON RAYTHEON TUBES 


Crushing acceleration and searing heat must be endured by the 
electronic tubes in guided missiles. Even under these grueling 
conditions, tiny Raytheon tubes produce guidance impulses 
with steadfast reliability. This reliability is achieved through 
capable engineering and painstaking 

manufacturing and testing techniques. 


The choice of Raytheon Reliable sub- 
miniature tubes for use in these 10 
missiles is another example of how the 
30,000 men and women of Raytheon are 
contributing to the nation’s security. Excellence in Electronics 


RAYTHEON MANUFACTURING COMPANY, Waltham, Mass. 
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Aug. 5—Regional Technical Meeting on yo), 
Space Exploration, sponsored by _Ameri- IN ANALOG DATA REDUCTION SYSTEMS | 


can Rocket Society and the Institute of 
the Aeronautical Sciences. For details 


>. Linne xeneral Cha an, Space : : : 
R. D. Linnell, General Chairman, Space Three companion units by Hycon Eastern provide auto- asa 





Exploration Meeting, 3300 N. Harbor 
Drive, San Diego 1, Calif matic indexing and high-speed access to selected data 
Aug. 6-8—Special Technical Conference on 
Non-Linear Magnetics and Magnetic Am- 
plifiers, sponsored by the American In | = 
stitute of Electrical Engineers, Hotel “T . 
Statler, Los Angeles, Calif eb : a7 ude x ing 
Aug. 7-8—Annual Conference, American So Poses: Rr F Tape J 
ciety for Quality Control, See Con i Sr DIGITAL TIMING GENERATOR, MODEL 201, gener- 
a eet ane pote Telia = ae ‘i mae ates numerically coded timing signals which are 
. /I—Natonz A , ; ate : . aca ‘ 
af faneticn. Hotel Statiec, Les Angeles, wore on magnetic tape throughout the data 
Calif / recording periods, providing a precise digital 
Aug. 7-15—Modern Developments in Heat index in terms of elapsed time. The Generator 
also visually displays the exact time in hours, 


Transfer, Continuation Course, University 
of Minnesota, Minneapolis, Minn minutes and seconds as illuminated digits 


Aug. 13-15—Conference on _ Electronic 
Standards and Measurements, National DIGITAL TIMING GENERATOR, MODEL 206A, FOR 


Bureau of Standards, Boulder Labora 13 AIRBORNE APPLICATIONS js a militarized ver- 
tories, Boulder, Colo. Sponsored by NBS, , sion of Model 201. A Remote Control Box 
American Institute of Electrical Engincers > contains Power off-Standby-Operate Switch, 
and Institute of Radio Engineers the Digital Clock Set, and the Time Display 
Aug. 13-15—Seventh Annual Conference, * C ar Alaggte di 
Industrial Applications of X-ray Analysis, £. ompletely transistorized, Model 206A in- 
Albany Hotel. Denver, Colo cludes a binary coded decimal system al- 
Aug. 17-23—Missiles Operations Research, though other timing formats are available to meet customer requirements 
Engineering Seminar, Pennsylvania State Weighing only 15 pounds, Model 206A is stable to 1 part in 100,000 giving an 
University, University Park, Pa accuracy of + 1 second in | day’s time. 
Aug. 18-19—Annual Western Regional 
Meeting, American Astronautical Society, 
Dinkelspeil Auditorium, Stanford Univer 
sity, Palo Alto, Calif For Tape Search 
Aug. 18-20—Second National Heat Transfer MAGNETIC TAPE SEARCH UNIT, MODEL 202, operates dur- 


Conference and Exposition, Edgewater ing data reduction periods. On the basis of time indices 








in multi-channel magnetic tape instrumentation systems. 





Beach Hotel, Chicago, IM recorded on the tape by the Digital Timing Generator, 


Aug. 19-22—Western Electronic Show & iat 
Convention, Institute of Radio Engineers, this instrument automatically locates and selects for 


Ambassador Hotel, Los Angeles, Calif controlled playback the tape data included between a 

(Continued on page 6) “sequence start time” and a “sequence end time” spe- 
cified by panel dial settings. The time index is visually 
displayed as illuminated digits on a small separate 
panel which may be remotely located for convenience 
Model 202 may be modified to search for timing for- 
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nom ote O oes eel cee Veet 
When the success or failure of 
an entire program depends on 
the faultless functioning of 
every part—look to Ex-Cell-O 
parts and assemblies. They are 
products born of experience 
that has pioneered in the pro- 
duction of precision aircraft 
components for more than 35 
years. 

Contact Ex-Cell-O today; 
we'd be happy to talk over 
your problems in the design or 
production of precision parts 
and assemblies. 


EX-CELL-O FOR PRECISION (XLO) 
—— 






Mtn, 


e~ 
'> 





| 





mE 
IAS 





. 


vA i ey, CORPORATION 
7, ——— OETROIT 32, MICHIGAN 


Aincnagt Diudston 








a little jewel in | __ AVIATION CALENDAR 


vibration picku ps (Coutinued from page 5) 


Aug. 25-27—Third Annual Convention, 
National Flying Club Assn., Hollwood 
> - one Roosevelt Hotel, Hollywood, Calif 
cee CEC S miniature 4-118 Aug. 25-30—Ninth Annual Congress, In 
ternational Astronautical Federation, Am 


sterdam, Holland. 
Aug. 31-Sept. 1—Air Race, Professional Race 




















Constructed with gold-plated bearing surfaces Pilots Assn., Ft. Wayne, Ind. For details 
for almost frictionless movement on sapphire + Berliner, 19 Hudson Ave., Athens, 
. . Ohio 

bearings, the se//-generating 4-118 measures Sept. 1-7—1958 Farmborough Flying Display 
vibrations from 50 to 500 cps over an extremely and Exhibition, Society of British Air 

: raft Constructors, Farnborough, Eng 

wide temperature range. rE ag g 
Sept. 2-12—Problems of High-Powered Ra 
This miniature 1” pickup weighs dar Design, Summer Program, Massachu 
less than 1% ounces and is setts Institute of Technology, Cambridgc, 

A Mass. (Security clearance required ) 
recommended for all applications Sept. 3-5—1958 Cryogenic Engineeriag Con 
where temperature is a factor ference, Massachusetts Institute of Tech 
ae nology, Cambridge, Mass 
nee where space is severely limited, Sept. € 13—First Inte rnational Congress of 
GRO ’AMic or where a heavier pickup the Aeronautical Sciences, Palace Hotel, 
oe ; would invalidate test results a oe 

=, GES SSVERSNES USNS PESENS. Sept. 9-11—Second National Conference on 


Compare these specs : Applied Meteorology: Engineering, Ann 
Arbor, Mich. Pragram Chairman; Dr 
D. J. Portman, 5500 East Engineering 
Bidg., University of Michigan, Ann A 
bor, Mich 

Sept. 11-12—Annual Business Meeting and 
Conference, Northeast Chapter American 
Assn. of Airport Executives, Municipal 
Airport, Worcester, Mass 

Sept. 15-18—Fall Meeting, American Rocket 
Society, Inc., Hote] Statler, Detroit 

Sept. 15-19—Annual Instrument-Automation 
Conference & Exhibit (International), In 
strument Society of America, Philadelphia 
Convention Hall, Philadelphia, Pa 

Sept. 22-24-1958 Meeting, Professional 
Group on Telemetry and Remote Con 
trol, American Hotel, Bal Harbor, Miar 
Beach, Fla 

Sept. 22-24—Seventh Annual Meeting, 
Standards Engineers Society, Benjamin 
Franklin Hotel, Philadelphia, Pa 

Sept. 22-24—1958 Convention of the Na 
tional Business Aircraft Assn., Bellevue 





SENSITIVITY:.....- 105 mv/in/sec +5 Stratford Hotel, Philadelphia, Pa 
Sept. 25-27—Fifth Annual National West 
RESPONSE: ....... Flat +10% from SO to SOO cps ern Forum, American Helicopter Society 
MAX. AMPLITUDE: . 0.12 in. double amplitude Ambassador Hotel, Los Angeles, Calif 
; Sept. 29-Oct. 3—National Aeronautical 
TEMP. RANGE: .... —65° to +SO0°F Meeting, Society of Automotive Engi 


neers, Inc., the Ambassador, Los Angeles 
Sept. 29-Oct. 3—Semi-Annual Meeting and 
Western Tool Show, American Society of 


CONSTRUCTION: .. Aluminum, heat-resistant finish 


Call your nearest CEC sales and service office, Tool Engineers, Shrine I xposition Hall, 

or write for Bulletin CEC 1535-X25 (which Los Angeles, Calif. — 
contains complete specs, nomograph, drawings Oct 1-3—National Airports Conference, 
; . ° University of Oklahoma, Norman, Okla 
etc., and is a pretty useful piece of paper). Co-sponsored by American Assn. of Air 
port executives and the Civil Aeronautics 

ca Administration 

Transducer Division @ Oct. 7-8-1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 


Aeronautical Institute, Chateau Laurier, 


Consolidated | Ottawa, Canada 


Oct. 22-24—Fifth National Vacuum Svm 


Electrodynamics posium, Sir Francis Drake Hotel, San 


Francisco, Calif 


300 North Sierra Madre Villa, Pasadena, Californ’ Oct. 27-28—East Coast Confe rence on Acro 
. nautical & Navigational Electronics, In- 


RECOGNIZED LEADER IN GALVANOMETERS~—TELEMETRY, stitute of Radio Engineers, Lord Balti 
PRESSURE AND VIBRATION INSTRUMENTATION | more Hotel, Baltimore, Md 
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all the way 


Among these comfort features of the new Fairchild F-27 are Look for the Fairchild F-27, new luxury limousine of the 
air. It links small and medium Main Street communities and 





* On-the-ground air conditioning—as well as in flight 
: P . -onnec : » big c » te F re long- 
° Low cabin sound and vibration levels connects them to big . city trunkline terminals where long 
range jets will operate. Together, the F-27 and the big jets will 


* New, luxurious interiors 
provide—for the first time—all-the-way luxury service through- 


* Pressurized for sea-level comfort at high altitudes : ; sid 

out the nation. The F-27 is in a class by itself in performance, 
* Propjet power for over-the-weather performance comfort, dependability and job capability 
* Weather radar for smoothest flying In addition to its personal passenger comfort features, the 
* High-wing visibility for the best view in the air F-27 is in a class by itself as the instrument for generating new 
* Jet Age speed for on-time arrivals, departures local feeder traffic to and from the trunkline jets. 


You'll go first-class all the way when you fly 


, FArRoHILD [5-/2/ 


Soon to fly with these progressive airlines: AREA (ECUADOR) + AVENSA + BONANZA AIR LINES « | 
VENEZOLANA (LAV)*LLOYD AEREO BOL/VIANO + MACKEY AIRLINES « NORTHERN CONSOLIDATE AIRLIN +f MON 
AIRLINES « QUEBECAIR « PACIFIC AIR LINES « WEST COAST AIRLINES * WHEELER AIR LINES « WIEN ALASKA AIRLINE 


FAIRCHILD ENGINE AND AIRPLANE CORPORATION * HAGERSTOWN 15. MARYLAND 





























o first-class .B 


The Fairchild F-27, only American jetliner delivered to an 
airline, is setting the pace into air transportation’s new age of 
Douglas DC-8 first-class, luxury-all-the-way service. Soon, wherever you fly 
—on trunkline jet express or short line local—you'll relax in 
luxurious, first-class comfort. 

Soon to be the first U. S. Jet Age transport to enter 
scheduled service, the F-27 brings to the short and medium 


range local airlines many outstanding comfort features. 
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Lockheed Electra 
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NACA Wins Approval as Space Agency.......... 18 


> Capitol Hill approves proposal for nation’s first space agency; 


nucleus to be established by NACA. 


Airlines Take Sides in No-Show Dispute.......... 29 
> American leads opposition to present regulation; final decision 
scheduled to be made in November. 


New Antenna Shape Vies With Parabola.......... 45 


> SVE antenna concept said to reduce volume swept by rotating 
antennas, may have space platform communication uses. 


SPACE TECHNOLOGY 


AIR TRANSPORT 


NACA Wins Approval as Space Agency 18 Northeast Buys Viscounts. 
NACA Prepares for Expanded Mission 20 Airlines Medien Ghats ene 0 
New York Rolonts on 70? mF rae 
Senate Approves Federal Aviation Bi 
MISSILE ENGINEERING Boeing 707 Tested at Mexico Airport 
Martin Ground-Tests Titon ICBM.... 19 Airline Traffic—April 1958........ 
Support May Take Key Missile Role.. 61 Air Control Moves Toward Automation 
Project Measures J Radiation... 65 Ajirline Observer .............. 
Shortlines .... 
AERONAUTICAL ENGINEERING 
Economy Critical in Mach 3 Transport 38 IAS P so gl 
Navy Strives to Improve ASW Tactics 73 nek Seesmne ARDC Reorgenization 
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News Digest ..... 
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Centrifuge Tests Titan Components.. 85 FINANCIAL 
New Aviation Products............ 81 Boeing Bond Sale............... 
Navy Contracts 
SAFETY Calendar ..... 
Turbulence Suspected in P-38 Crash.. 89 Lefters........ 
EDITORIAL 
Both Horns of the Dilemma......... 13 


COVER: Antenna is a model of a satellite tracking array that at full size would 
consist of two 60 ft. spars mounting 24 cigar-type elements to obtain a 1.2 deg. 
pencil beam in the UHF band. Antenna would have same gain, beam width 
and side lobe level as a comparable sized conventional parabolic antenna. 
Satellite tracking problem would be solved by employing all antenna elements 
to provide a high gain, low side lobe level condition for acquisition, and a 
very narrow beam with reduced gain by switching off the feed networks of 
approximately one-half the elements for tracking. 


PICTURE CREDITS: 
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; 65—Barnes Engineering Co 
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Ground Speed & Drift Angle 
Any Time, Anywhere, Any Weather 


One look and the pilot KNOWS. 
In a glance he reads actual ground 
speed and drift angle. 

This vital data, never before avail- 
able, is displayed on the flight panel 
automatically and continuously. 

The dials “read” the key unit in 
GPL’s revolutionary Doppler auto- 
navigation systems. Other phenom- 
enal units in these systems tell where 


3 


you are and how to get where you're 
going. The systems operate entirely 
without ground aid or celestial fixes, 
have proved themselves globally in 
millions of operational miles. 

GPL's auto-navigators are the re- 
sult of GPL’s harnessing of Doppler- 
effect to air navigation—an achieve- 
ment comparable in magnitude to 
the breaking of the sound barrier 


RADAN joins the jet crew 





Today’s military and jet-liner crews have an 
added member — an 80-pound navigator named 
RADAN!* 

Guiding the plane with pinpoint precision; tell- 
ing the pilot his exact velocity second by second; 
working automatically, continuously, without fatigue 
— RADAN takes a big load off the rest of the crew. 
More important, it aids immeasurably in the success- 
ful completion of military missions. 

RADAN navigators are members of the famed 
GPL family of Doppler systems developed in conjunc- 
tion with the USAF (WADC). GPL auto-navigators 
have literally revolutionized flight. They are the only 


*Trademark 


self-contained systems in the world proved over mil- 
lions of operational miles. 

Recent release of RADAN Systems for civilian 
use now makes their benefits available to everyone. 
RADAN saves time and precious fuel for the air lines, 
provides a priceless margin of safety for all. 


GENERAL PRECISION LABORATORY INCORPORATED, Pleasantville, N. Y. 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé to Personnel Manager. 











EDITORIAL 





Both Horns of the Dilemma 


Soviet policy for the last decade has been aimed at the 
twin objectives of weakening the U.S. military and 
economic power. With the crisis in the Middle East 
providing a sharp focus on our current situation, it is sad 
to record how this country is moving along both paths 
so ardently desired by our mortal enemies. The two 
horns of the dilemma in which the Soviets hope to 
entrap us are already beginning to pinch perceptibly. 

First, let us look at the relative military positions of 
the U.S. and the Soviet Union. A decade ago, even 
vith military budget cuts that were already beginning 
to erode the sources of this power, we were supreme 
with the atomic weapon and an intercontinental aerial 
delivery system—the Convair B-36. Today, we find our- 
selves in a position where the question of whether we 
have any significant military superiority left is an un- 
resolved matter of national debate. We have seen the 
Soviets draw almost abreast in jet fighters and long- 
range bombers, forge slightly ahead in jet transport 
development and take a lead in the development of 
ballistic missiles of both intermediate and interconti- 
nental range. 


Pentagon Soothing Syrup 
The Soviets’ 4,000-mile firings of a complete ICBM 


that began last August are a matter of undisputed record. 
In contrast, despite a great deal of soothing syrup and 
half truths dispensed by top Pentagon spokesmen, we 
have not yet fired an Atlas, the first of our ICBMs, with 
all of its propulsion units operating. Nor have we com- 
pleted a full range test of the operational Atlas weapon 
system. In the IRBM field, we are lagging even more. 
No amount of hair-splitting sophistry by Donald Quarles, 
Under Secretary of Defense, over whether an IRBM 
must travel 1,500 miles to qualify for the title and is 
disqualified if its range is only 1,400 miles can alter this 
grim fact. 

It is true that the destructive power of our weapons 
has increased enormously until a single F-100 type 
fighter can deliver a megaton bomb and a single B-52 
can unload at least 20 megatons on a single mission. 
But this progress has been generally matched by similar 
Soviet advances. Again there is incontrovertible evidence 
that the Russians were the first to actually test a hydro 
gen bomb dropped from an aircraft and the first to 
detonate atomic missile warheads at high altitudes in 
yperational tests. 


Shrinking Force Levels 


Meanwhile, the size of our forces in being have con- 
stantly shrunk. Army, Navy and Air Force have been 
subjected to constantly reduced force levels since the 
end of the Korean war. With the critical emphasis on 
forces in being that a nuclear war demands, it is hard to 
conceive the logic that on the one hand proclaims our 
firm commitment to use nuclear weapons against any 
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aggressor and on the other hand reduces the forces in 
being on which this type of conflict would depend. 

The race in outer space exploration, while its military 
value may still be many years from fruition, offers an 
other example of how we are carelessly mortgaging our 
nation’s future in the professed interest of “economy 
Even more saddening, is listening to our official apolo 
gists of the U.S. Information Service try to explain this 
deficiency to neutrals and our allies abroad. Few of our 
fnends abroad are being fooled by this transparent tissuc 
of wishful thinking, and their respect for our ability and 
integrity shrinks accordingly 

Almost eight vears to the month after President Tru 
man made the decision to resist Soviet aggression in 
Korea with armed force, we find ourselves on the brink 
of a similar situation in the Middle East. In the mean 
time, we have been pursuing a phantom abstraction of 
peace and reducing the relative strength of our military 
power while all around the world armed Communists 
were gobbling up new slices of territory and new peoples 
under one pretext or another. We should now see 
clearly how futile it has been to prate moral platitudes 
while we possessed neither the armed might to enforcc 
them nor the determination to aid our allies against 
their enemies 


False Doctrine 


So, in a decade we have gone from a position of un 
challenged military superiority to a position that is cer 
tainly challengeable and where any over-all margin of 
our superiority that may remain is hardly perceptible 
Even more significant is the fact that the forces that 
have reduced our military power over the last decade 
are still in motion. As each day passes, we are growing 
weaker, not stronger. We are not only shrinking from 
the cost of maintaining adequate land, sea and airpower 
in being, but we are failing miserably to make sufficient 
investment in research and development that is required 
to ensure our future. 

What many people do not understand is that the 
results of this determined and consistent effort to reduce 
our military power is also at the root of our current 
economic troubles. It has been a doctrine preached by 
all the advocates of reduced military strength that “we 
cannot afford” adequate military power and that main 
taining it “will spend us into bankruptcy.” The simpk 
truth of the matter, as proved by events of the past year 
is that the exact opposite is true. When the foundations 
of the defense structure were severely shaken by radical 
new government fiscal policies last summer, the tremors 
were transmitted to the foundations of the entire econ 
omy. They opened the cracks that have widened into the 
current recession. Thus, we are now being gored | 
both horns of a dilemma which is weakening our mil 


tary power and Sapping Our economic stré ngth 
—Robert Hotz 
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Crosley helps 


CONVAIR 3880 
to keep a date 


Soon the Convair Jet 880 will take to 

the skies as one of the world’s fastest jetliners. 
Sleek, smooth and strong—the luxurious jet 
will race the sun at 615 miles per hour! 


Convair has chosen Crosley to design 

and produce many of the 880’s components. 
And while actual construction progresses, 

a Crosley team of engineers is ‘‘on site’’ at 

the plant to help insure speedy transition from 
design to production to maiden flight date. 


Crosley’s contributions to airframe construction 
include all of the conventional types of 
assembly in addition to the newer methods 

of honeycomb, metal bond, and chem-milling. 
Equally important are Crosley’s contributions 
to safety in flight, represented by such 
developments as Volscan—the electronic air 
traffic control system, or airborne navigation 
and communications equipment, embodying 
advanced concepts of electronic application. 


For further information on Crosley’s 

airframe and other capabilities write to the 
Vice President—Customer Relations, Avco 
Manufacturing Corporation, Crosley Division, 
1329 Arlington Street, Cincinnati 25, Ohio. 











White areas show extensive use of magnesium, (see details below) 


HOW ELEVATED-TEMPERATURE MAGNESIUM ALLOYS 
HELP BOMARC KEEP FIGHTING WEIGHT 


Approximately 230 lbs. of magnesium is used in the airframe 
of the Bomarc, powerful surface-to-air missile. And for good 
reason: In each case, the specific application called for light 
weight and retention of strength, rigidity and other properties 
at elevated temperatures. The logical choice was sheet, extru- 
sions or castings of elevated-temperature magnesium alloys. 
EXAMPLES: 

sopy. The body skin and doors of both nose and aft sections 
utilize 103 Ibs. of HK31A sheet and castings. Resultant 
weight savings were 23 Ibs., including a net reduction of 6 
Ibs. by using a magnesium casting for a door frame structure. 


WING, FIN AND TAu., 111 Ibs. of HK31A sheet were used in the 
wing, elevators and elevator stubs, fin and rudder. All lead 
ing and trailing edges of control surfaces for wings and fin 
are HM31XA extrusions. Here another 8 Ibs. were saved by 
using an elevated-temperature magnesium alloy. 


These are but a few instances of how precious weight was 
saved in the Bomarc. For more information about the us¢ 
of magnesium alloys in aircraft, rockets and missiles, contact 
the nearest Dow sales office or write directly to us. THE DoW 
CHEMICAL COMPANY, Midland, Michigan, Department MA 


1407K-2. 


YOU CAN DEPEND ON 








WHO'S WHERE 





In the Front Office 


Robert R. Miller and Thomas V. Jones, 
senior vice presidents, and Richard R. Nolan 
and Irving Roth, corporate vice president, 
Northrop Aviation, Inc., Hawthorne, Calif 

Charles H. Rodgers, vice president in 
charge of financial operations, Consolidated 
Diesel Electric Corp., Stamford, Conn 

Anthony F. Bisgood, chairman of the 
board, and Charles A. Tepper, president, 
Industro Transistor Corp., Long Island City, 
m4 

Charles W. Sinclair, vice president-engi 
neering, Kelsey-Haves Co., Detroit, Mich 

International Telephone and Telegraph 
Corp., New York, N. Y., elected the fol- 
lowing five men vice presidents in its Con 
solidated Laboratories Section: Louis A. 
de Rosa, Electronic Countermeasures; Sven 
H. Dodington, Avionics; Armig G. Kan- 
doian, Communications Systems; Arnold 
M. Levine, Missile Systems; and Dr. Charles 
D. W. Thorton, Physical Sciences, Com 
ponents and Instrumentation 


Honors and Elections 


Scott Crossfield, North American Avia 
tion test pilot, has been awarded the 1955 
Octave Chanute Award in Los Angeles 
Calif. for “significant and extended con 
tributions to the study of human factors in 
volved in flight at extremely high speeds 
and altitudes 

A. F. Logan, vice president-labor rela- 
tions of Boeing Airplane Co., has been 
appointed to the Management Advisory 
Committee on Wage Stabilization of the 
U.S. Department of Labor. Mr. Logan is 
the only representative from the aurcraft 
industry on the committec 

r. C. Coleman, president, Coleman En 
gineering Corp., has been elected president 
and board chairman of the Strategic Indus 
ries Assn. 

Dr. Paul J. Sandiford, director of opera 

ns research, Trans-Canada Air Lines, has 
een named to serve on the International 

-operations Committee of the Operations 
Research Society 

Louis F. Polk, \ president, Bendix Avi 
ation Corp., has received an honorary doctor 
¥§ science degree from Miami University 
Oxford, Ohio, for his contributions 
n advancing the art of engineering ind 


neterolog 


Changes 


rurner A. Sims, Washington representa 

e, Pratt & Whitney Aircraft Division 
nited Aircraft Corp : 

R. W. Cook, director of administration, 
Government Products Group, American Ma 
hine & Foundry Co., Alexandria, Va 

Douglas J. Hocker, applications engineer, 
Military Contracts Division, Singer Manu 
icturing Co., Bridgeport, Conn 

G. H. Rathe, manager of marketing, Mil 
tary Products Division, International Busi 
ess Machines Corp., New York, N. } 


OI 


John M. S. Hutchinson, staff assistant to 


president, Bendix Aviation Corp., De 


it, Mich 
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INDUSTRY OBSERVER 


P Airways Modernization Board, at Defense Department request, is attempt 
ing to resolve the military-airline controversy over Doppler radar operating 
frequency (AW June 30, p. 28). AMB will begin tests to determine how 
serious an interference problem will exist between airborne Doppler radars 
ind ground-based air defense radars if airlines are allowed to operate Dopple: 
systems at 5,500 mc 


> Japanese Air Force is evaluating fire control system proposals in connection 
with the Grumman F11F-1F. U.S. manufacturers who are vying for a con- 
tract to supply the installation include Hughes Aircraft, Westinghouse, Pack- 
ard-Bell, Radio Corp. of America and North American’s Autonetics Division. 


> Contract eventually totalling about $10 million will be awarded within the 
next few months for very large, pencil beam parabolic antennas and pedestal 
for installation at the three far north sites of USAF’s ballistic missile earh 
warning system for tracking incoming Soviet intercontinental ballistic mis 
siles. Parabolas will be approximately 100 ft. in diameter, have a beam-width 
of approximately two degrees and employ a complex feed system resembling 
an organ-pipe feed to provide switched bandwidth capability extending from 
VHF through S-band. Probably two tracking radars will be required at 
each site. They will have surveillance capability so that a tracking radar can 
substitute for a surveillance radar that is inoperative. Likely bidders include 
American Machine and Foundry, Blaw-Knox, GB Electronics and D. S. 
Kennedy. 


P United Aircraft Corp.'s recently-organized Missiles and Space Systems 
Division is moving rapidly to capture its share of the market. Division 
already has proposed a satellite with a 100-ton payload to the Defense 
Department. 


P Capabilities of University of Southern California engineering center's tw 
phase wind tunnel will be extended to Mach 20 within the next year 
Present capability of the tunnel, which is under the sponsorship of the Office 
of Naval Research and the Air Force Office of Scientific Research, is Mach 8 
to 10. Altitude of 300,000 ft. can be maintained for approximately 10 hours 
Continuous flow tunnel can be used for ICBM studies. Tunnel is housed in a 
vacuum tank 30 ft. long and nine ft. in diameter 


> Russians recently failed in an attempt to place their fourth satellite into 
orbit. 


> Piper Aircraft’s new agricultural airplane designed to replace its high-wing 
PA-18-A is expected to receive CAA certification by the end of the vear and 
be available to customers in 1959. Piper aims to keep the price similar to 
that of the Super Cub which sells for approximately $7,300 


> Air Force apparently has abandoned proposals to base some Titan inter- 
continental ballistic missiles on “soft” sites above ground, others in “hard” 
sites below ground. Present plans call for all Titan bases to be located 
underground, 


> General Electric’s Aircraft Gas Turbine Division notes that on one da‘ 
in June there were five military vehicles in the air simultaneously in variou 
parts of the U.S. flying at Mach 2 and powered by the company’s J79 turbo 
et engine. The aircraft were the Convair B-58, Chance Vought Regulus I] 
missile, Lockheed F-104, Grumman F11F-1F and McDonnell F4H 


> Lulka bypass engine is shown in a sketch at the air museum in Moscow 
Sketch shows a single-stage fan, a single-stage turbine and a relatively low 
bypass ratio. Russians say sketch is only a “schematic” but that such an 
engine has been built. 


> Russia’s 26 planetariums are doing a land-ofhce busin 
on the Sputnik launchings. One of the best, locate: 
equipped with East German projection equipment, gi 
every hour for four hours running each afternoon 
credits U.S. with three satellites, Russia with onh 


mention of the greater size of the Soviet vehick 











Twin-turbine VE RTOL IOZ7 
tomorrow’s helicopter — flying today 





The new twin-turbine Verto! 107 (U. S. Army designation: YHC-1) has the 
high speed and brute lifting ability to do the work of two piston-powered 
helicopters of similar size. Its design is based upon careful study of the 
needs of military and commercial operators, with the result that the Vertol 
107 has these significant new features: 
® All-Weather operation. First transport helicopter to be flown that was 
designed from the start for IFR flight. 
Rear loading. Ample headroom over the ramp permits a jeep to be 
driven into the cabin. A cargo load too long to fit fully inside can be 
flown with the end projecting beyond the open rear door. 
Short fuselage, big cabin. The Vertol 107 is ten feet shorter than the 
piston-powered H-2] but the cabin is higher, wider and longer, pro- 
viding substantially more space for passengers or cargo 
Ease of Maintenance. Engines, control system, fuel system, transmission 


Missile launcher is flown into a remote location 2 
system are accessible from the outside without entering cabin. 


... then the missiles are hoisted into position and fired. 
Immediate departure to new location evades counter fire. . ‘ ‘ : 
New safety standards. In addition to twin-engine dependability, the 


Vertol 107 provides inherent stability, fuel tanks outside the cabin in 

stub wings, and the best pilot visibility yet in a transport helicopter. 
Because of these and many other new features, the Vertol 107 is ideally 
suited to a multitude of military missions, and it will be available commer 
cially by 1961. The Model 107 is truly tomorrow's helicopter—and a pro- 
totype has been flying since April 


—.- VERTOL 
—— Aircraft Corporation 
aa > MORTON, PENNSYLVANIA 


—_—S SUBSIDIARY: ALLIED RESEARCH ASSOCIATES, INC. 

















Defense Reorganization 


Outlook is that the Senate House 
example and balk at giving Assistant Secretaries of De 
fense a free rein to give orders within the military services. 
rhe legislation providing for reorganization of Defens« 
Department is due for action on the Senate floor this 
week 

In approving the measure last 
Committee wrote in a provision which 
require the assistant secretaries to obtain 
uthority from the Secretary of Defense and to exercise 
this authority through the service secretaries. 

Defense Secretary Neil McElroy, however, strongly 
urged command authority for the assistant secretaries 
over the service secretaries without specific authorrzation 
from the Defense Secretary (AW June 23, p. 22 

(he armed services group did insert language stating 
that the Secretarv of Defense is absolute boss over thé 
entire militarv establishment. The Senate committee also 
went along with the House in placing strings on the 
Defense Secretarv in making changes in “major” com 
batant functions. One member of the Joint Chiefs of 
Staff could decide a function “major,” thus making an 
change in it subject to veto by Congress. The main 
to assure that the Marine Corps and naval 
a Defense 


will follew the 


Armed 


would 


week, Senate 
Services 
delegated 


objective 
aviation would not be arbitrarilv abolished by 
secretary 


Space Committees 


It will be necessarv for the Senate to amend its rules 
before it can approve a Standing Committee on Aero 
nautical and Space Sciences, since Senators generally 
cannot serve on more than two standing committees 
except certain specified committees 

\ resolution has alreadv been introduced bv Sen 
Lyndon B. Johnson (D.-Tex.) and Sen. Stvles Bridges 
R.-N.H.) which would create a 15-man standing com- 
mittee on aeronautics and space sciences and add the 
committee to the list of those members could 
serve on three standing committces 

\ resolution is pending in the House which would 
create an “across the board” standing committee along 
Purpose of both committees, when 


w hose 


the same _ lines 
ipproved, will be to survey and review acronautical and 
activities of the National Aeronautic and Spacc 


Space 
authorized by Congress last week (sec 


Administration 
page 18 


USAF, Navy Obligations 


USAF and Navy obligations for aircraft and related 
procurement contracts during the first eleven months of 
Fiscal 1958 approximated the amount for the same Fiscal 
1957 period—$8.6 billion. 

e USAF obligations lagged, $6.6 billion as compared with 
$6.7 billion for the Fiscal 1957 period 

® Navy obligations were $2 billion as compared with $1.9 
billion for Fiscal 1957. 

Expenditures for aircraft and related procurement dur 
ing the eleven month period were substantially up. A 
total of $9.1 billion as compared with $8.5 billion for 
Fiscal 1957 

USAF expenditures were up from $6.6 billion for the 
Fiscal 1957 period to $6.9 billion. Navy expenditures 


Washington Roundup 





of $2.2 
1957. 


MATS Debate 


There 1S 
by next vear 


bilion compared with $1.9 


a growing indication that Cong 
on legislation that would guarai 
of the government transportation busin t 
irlines unless the Military Air Transport Ser 
tarily more traffic to 
the meantim« Airlines have 
has been running an airline-typ¢ 
with commercial carriers instead of performing 


turns Over commercial 


long charged tha 
oper ition in 
role 

If legislation is 
ot Congress, it has been hinted that it mig 
the lines of the Maritime Act formula whi 
shipping industry 50 of government 


introduced during the m 


Dusine 


Holloman Charge 


Witnesses before the 
Subcommittee charge that the 


( Holloman Al B, 


ment Center 


Senate Military Appropri 
Air Force Missile Dev 
N. M., is th 
discrimination 

Daniel R. Brenton Alamogordo 
told the subcommittee that the government has inves 
than $150 million in perfecting a highly-instru 
mented land range at Holloman and 
these facilities, or supporting private industry, to dup! 
cate them elsewhere. 

Brenton said 

‘If the facilities at 
statically test the Vanguard and 
rockets, thev could 
firing, saving the taxpavers of America millions of dollat 


and such national embarrassment and humiliatio 
1 +} 


N. M 


r 


representing 


Mmor;%e 


now luphi ifn 


Holloman had _ b« 
other doon 


; 


have been proven out 


nation has never before experienced, and the 


mouse would have been found several davs ago 
Others expressing concern over Holloman incl 


Clinton P. Anderson (D.-N.M.) and Sen. Denni 
(D.-N. M subcommittee chairman 


National Air Museum 


Congressional approval of a bill authorizin 
Air \Mluseum for Washington does not 
Hh il 


1 National 
ippe il likely thi 
session due to a controversy in the 
locate the building 

The Senate approved a measure 
tion of 


beconx 


iuthori 
building for this purpose, but th 
stalled in the House where arg: 

over whether to use the old Pension b 
» new building in the District or lox 


Marvland 


rive nt 
ulding 
ite the mu 


nearby 


AMB Change 


Lt. Col. Carl B 
deputy technical director of the 
Board and will icting 
following the departure of James L. Anast to 
executive position with Lear Inc. (AW Jun 
Prior to his new assignment, Fisher had b 
assistant to AMB’s Technical Director and p1 
ager of the agency's data processing and displa 


—Washington staff 


USAF) has been name 
Airwavs Moderni 


technical dir 


lisher 


also SCTVC is 


program 
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NACA Wins Approval a as Space Agency 


Capitol Hill approves 


space agency; nucleus 
By Ford Eastman 


Washington—F orty-three-vear-old Na- 
tional Advisory Committee for Aeronau 
tics is preparing to evolve into the 
nation’s first civil space agency, working 
directly with the President, on authority 
granted in legislation passed last week 
by both houses of Congress. 

The new National Aeronautics and 
Space Administration, with NACA as 
its nucleus, will have jurisdiction over all 
civilian aeronautics and space activities, 
with the Defense Department retaining 
control over projects of military value. 

Che President is given responsibility 
for the over-all policy, plans and pro- 
grams of the agency under the legisla 
tion which closely resembles recommen- 
dations originally presented to Congress 
by the chief executive. Formal presi 
dential approval was expected. 

In addition to establishing policy 
and developing a national space pro- 
gram, the President is given authority 
to determine which projects are mili- 
tary and which are civilian and to desig- 
nate and fix responsibility for direction 
of aeronautical and space projects. He 
will be aided by a nine-member Na- 
tional Aeronautics and Space Council 
similar in status to the National Security 
Council. 

rhe council will be composed of the 
President, who will preside over meet- 
ings, the Secretary of State, Defense Sec- 
retary, administrator of NASA, Atomic 
Energy Commission chairman, one ad- 
ditional member from the federal gov- 
ernment and three from civilian life 
who are prominent in science, engi- 
neering, technology, education, admin- 
istration or public affairs. 

A government delegate can desig- 
nate another officer of his department 
to serve as his alternate at meetings 
which he cannot attend. Appointment 
of an official alternate is subject to con- 
firmation by the Senate. 

The council will be permitted to 
employ a staff headed by a civilian 
executive secretary appointed by the 
President and subject to confirmation 
by the Senate at an annual salary of 
$20,000. 

The bill represents a compromise be- 
tween House and Senate versions of a 
National Space Act which differed 
sharply over the authority and power 

be delegated to NASA and its ad- 


ninistrator. 


18 


proposal for nation’s first 


to be established by NACA. 


lhe House earlier had approved a 
measure placing control of the U.S 
space program in a civilian agency 
headed by a single director and advised 
by a 17-man board as originally recom- 
mended by the President. The Senate 
version called for a seven-man_ policy 
board to plan and direct the space pro 
gram and a civilian agency headed by 

single director to operate under the 
Board’s direction. 

Both bills gave the 
authority over decisions 


President final 


President's Authority 


Under the compromise bill however, 
the President has been given direct re 
sponsibility over the following duties 
e “Survey significant aeronautical and 
space activities, including the policies, 


plans, programs and accomplishments 
cf all agencies of the U.S. engaged 
such activities. 


e “Develop a comprehensive program of 
acronautical and space activities to be 
conducted by agencies of the United 
States. 

e “Designate and fix responsibility for 
the direction of major aeronautical and 
space activities. 

e “Provide for effective cooperation be 
tween the National Aeronautics and 
Space Administration and the Defense 
Department and specify which of 
such activities may be carried on con 
currently by both agencies, notwith 
standing the assignment of primary re- 


sponsibility therefore to one or the 
other of such agencies. 
© “Resolve differences arising among 


departments and agencies of the U.S 
with respect to aeronautical and space 
activities under the act, including dif 
ferences as to whether a particular proj- 
ect is an aeronautical and space activity. 
Responsibilities of NASA, under the 
compromise bill, are: 
e “Plan, direct and conduct 
tical and space activities. 
e “Arrange for participation by the 
scientific community in planning scien- 
tific measurements and observations to 
be made through use of aeronautical 
and space vehicles and conduct or ar 
range for the conduct of such measure- 
ments and observations. 
e “Provide for the widest practicable 
and appropriate dissemination of in- 
formation concerning its activities and 
the results thereof.” 
In addition, the bill authorizes NASA 


acronau- 


to assume specific powers necessary ti 
carry out its functions. These include 
authorizations to: 

© Acquire, operate and maintain neces 


sary laboratories, research and _ testing 
sites and facilities, aeronautical and 
space vehicles within or outside the 


continental U.S 
e Accept unconditional gifts or dona 
tions of services, money or property 
e Enter in contracts, leases or agre« 
ments for research and development of 
space projects and, where possible, en 
able small-business firms to participate 
equitably in the work. 
© Use, with their consent, services. 
equipment, personnel and facilities of 
federal and other agencies which could 
aid the space program. 
¢ Appoint such advisory 
deemed appropriate for 
consultation and advice 
e Establish such offices and procedures 
within the administration to providc 
fer the greatest possible coordination of 
its activities with related scientific 
ther activities carried on by other pub 
lic and private agencies 
* Employ aliens, subject to security in 
vestigations, without regard to statutor\ 
provisions prohibiting payment of com 
pensation to aliens 
© Employ retired commissioned of 
ficers of the armed forces and compen 
sate them at the rate established fo 
the positions occupied by them within 
the administration 
© With approval of the President, entc: 
into cooperative agreements under 
which members of the armed 
mav be detailed by the service secretar\ 
to perform functions under the act t 
the same extent which they might b« 
assigned in the Defense Department 


committees 
purposes < yf 


and 


forces 


© Settle damage claims not to exceed 
$5,000. 
Salary Scale 

In creating NASA, the bill pro- 


vides for the appointment of an admin 
istrator at an annual salary of $22,500 
aud a deputy administrator at a salary 
of $21,500. Both are to be appointed by 
the President and are subject to Senate 
confirmation. 

Che administrator is given authorits 
to fill a maximum of 260 scientific en 
gineering and administrative positions 
at a maximum salary of $19,000 a year 
l'en of these positions could be com- 
pensated at $21,000 a vear. 

The administrator also mav estab 
lish the civil service entrance grade for 
starting scientific and engineering per 
sonnel at a level two grades highe 
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than the grade provided for under the 
Classification Act. 


Another provision of the bill pro- 
vides for the creation of a Civilian- 
Military Liaison Committee to assure 


full and efficient coordination and co- 
operation between the civilian space ad- 
ministration and Defense Department 
Chairman of the committee will be ap 
pointed by the President and subjected 
to confirmation by the Senate and will 
receive an annual salary of $20,000 

Che committee will be composed of 
one or more representatives from the 
Defense Department and one or more 
from the Army, Navy and Air Force, 
plus an equal number from NASA. 

Purpose of the committee is to per- 
mit the administration and Defense 
Department to advise and consult with 
each other on all matters within their 
respective jurisdictions relating to acro- 
nautical and space activities and keep 
each other fully informed on their 
spective activities 

Patent provisions in the final bill 
were modified from previously approved 
provisions after industry strenuously ob- 
jected on the basis that it gave all con 
trol to the government. 

Under the new bill, flexibility was es 
tublished in order to trv and serve both 
public interest and the government and 
furnish incentives and initiative for pr 
and discover, 
Senate 
joint congressional com 
provision 
before ap 
conference 


vate invention 

The bill 
called for 
mittee, similar 
eliminated by the House 
proval of its version The 
committee bill contained no mention 
of congressional committees, thereby 
permitting both the House and Senate 
its own commiuttces 


also 


passed bv the 


and a was 


to create 


Boeing Issue Sold; 
Douglas, NAA Report 


New York—Boeing Airplane Co.'s of 
fering of two debenture issues totaling 
million was fairly successful last 
week with the bulk of the issue sold. 

Boeing reduced the offering by $20 
million just before the formal offering 


S70 


date, but did not postpone the entire 
issue as the Martin Co. did (AW July 
7, p. 54). Financial sources said a de 
cline in the government bond market 


had forced up corporation bond interest 
rates and while Boeing was willing to 
pav more than 5%, Martin was not 
Boeing's offering was in two parts 
me a public offering of $40 million 
sinking fund debentures vielding 5.12 
to maturity. This was planned as a $60 
million offering. The other issue, $30, 
597,600 in 4% convertible debentures, 
was offered to stockholders only and 
was selling at a premium because the 
stockholder’s purchase rights are salable 
and because of the conversion featur 
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Martin Ground-Tests Titan ICBM 


First photo of USAF’s Titan intercontinental ballistic missile was taken from five miles 


away. Picture shows the 5,500 mi. range missile undergoing static tests on battleship 
stand near the Martin Co. plant at Denver, Colo. Company has completed several ground 
tests and missile is expected to make first flight in October at Cape Canaveral, Fla. (AW 
Jan. 6, p. 23). Titan is 90-ft. long. Two stage liquid propellant rocket engines are built by 


Aerojet General Corp. (Copyright Metropolitan Television Co.) 


Each $100 debenture is convertible t yme for the first three quarters di 
two shares of Boeing stock, quoted last from $26,604,000 or $3.32 a sha 
week at around $45 a share vear to $18,223 or $2.27 a 
Boeing will use the money in part to this year. Sak declined, ft 
retire short term bank debt of more $937,095.267 to $678,879,646 
than $110 million e Piper Aircraft Corp.'s sales pic 


Other financial reports 
e Douglas Aircraft’s first half earnings 


under pressure from write-offs for the six-months mark w cut te i 
DC-8 commercial jet transport program, June 30, compared to like per 
declined to $12,645,000 compared with Tiscal 1957, th npany report 
$16,674,000 for the same period last Sales as of Jun totaled $2 
vear. DC-S write-offs rose from SIS 210 compared S 5 S08 f 
million last vear to $27 million this nine months pc f S7 
vear. Sales rose from $565,580,000 te income at the en ft tt 
$593.974.000 quarter totaled S] 7 

@e North Arserican Aviation’s net in to $2,420.02 





signs O VC im the 


showed 
fiscal quarter. The 13 





ATMOSPHERE ENTRY SIMULATOR at Ames includes storage 


tank for high pressure air (left) trumpet shaped nozzle with 48 shadow- 


graph stations (center) which ends in a large pipe connected to a vacuum sphere outside the test chamber. 


Space Technology 





NACA Prepares for Expanded Mission 


Moffett Field, Calif.—National Ad- 
visory Committee for Aeronautics’ week 
of great change was marked by a dis- 
play of its already extensive space re- 
search efforts at the triennial inspection 
of Ames Aeronautical Laboratory here 
last week. 

As the 43-year-old agency prepared 
for the transition into the greatly ex- 
panded National Aeronautics and Space 
Agency, the mood was one of nostalgia. 
Dr. Hugh L. Dryden, Director, said this 
“may well be the last meeting of the 
NACA as such.” 

Dr. Smith J. Deffrance, director of 
Ames, told the 1,100 industry, military 
and congressional leaders attending the 
three-day event that space problems al- 
ready are requiring 50% of NACA’s 
research effort. 

Dr. Dryden assured them, however, 
“that much work is being done on air- 
planes and missiles, including low speeds 
as well as high speeds, civil as well as 
military aircraft, and operating prob- 
lems as well as advanced research.” As 
examples he cited continuing ballistic 
nose cone work, research on USAF’s 
Mach 3 B-70 bomber and studies that 
might someday lead to a 2,000 mph. 
transport 
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Space research areas highlighted: 
e@ Environment. 
© Behavior of air under the impact of 
vehicles moving through it at satellite 
speeds. 
© Control of attitude and stability of 
satellites both in orbit and in re-entry 
e Piloting control problems. 
© Behavior of materials at re-entry tem- 
peratures and use of aerodynamic design 
and cooling techniques to combat re- 
entry heating problems 
© Investigation of thermal-nuclear and 
nuclear-electric propulsion. 

New facilities at Ames for the study 
of space flight include: 
© Hypersonic ballistic range that can be 
used to simulate fight in atmospheres of 
earth and other planets at speeds up to 
16,000 mph. Instrumented range is 
500 ft. long. Models 3 in. dia. are fired 
along the 8-ft. dia. chamber by a helium 
gun 200 ft. long. Gun is intended pri- 
marily for studies of aerodynamic heat- 
ing at realistic atmosphere entry speeds. 
Air in the chamber is at rest, so models 
fly through air of uniform pressure, 
density and temperature. Air can be 
replaced by other gases to simulate at- 
mospheres of other planets. 
¢ Atmosphere entry simulator. A large: 


model of a simulator that began operat 
ing 18 months ago, this facility is used 
to determine total over-all effect of 
flight from above the atmosphere dow 
to sea level, whereas hypersonic ballis 
tic range is used to study effects of flight 
at selected pressures or altitudes. 
e Twenty-two caliber models are fired 
from a special high-velocity gun into 
a small scale model of the atmosphere 
Density variation of the atmosphere is 
simulated by releasing air from a high 
pressure tank through a unique trumpet 
shaped nozzle. The air expands in such 
a way that its density decreases just as at 
mosphere density decreases with alti 
tude. Model therefore experiences in a 
few thousands of a second the decelera- 
tions, stresses, pressures and tempera- 
tures of actual entry. 
© Gun-fired models in supersonic free 
flight wind tunnel. Although this facility 
has been used for some time in such 
work as the ballistic missile and X-15 
programs, it is now being applied to 
problems of safe recovery of satellites 
and to additional ballistic missile test 
ing. Models are fired from small, 
smooth bore guns. Plastic sabots are 
used to adapt and align the model. 

It will be especially for studies of 
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NEWEST Ames research tool is a light-gas 
gun for tests at speeds up to 16,000 mph. 


in Space Age 


glide vehicles that fly at nearly constant 
ltitudes for extended periods 

Shock tube at Ames Laboratory pro- 
duces air with temperatures of more 


- 


than 25,000F for duplicating some of 
the conditions experienced by satel- 
lites and vehicles entering the 
itmosphere 

Mixture of hydrogen and oxygen is 
exposed to heat and compressed helium 
in a combustion chamber. Diaphragm 
between combustion chamber and tube 
is ruptured and hot helium flows into 
tube at high speed and forms a shock 
wave. Air compressed by this shock 
blows through nozzle and past model, 
simulating heat and energy of air pass 
ing over vehicle traveling through at- 
mosphere at speed. Flow lasts a few 
thousandths of a second, long enough 
to measure the rate at which the models 
heat 

In another presentation, Ames scien 
tists demonstrated the use of a small 
ion beam accelerator to check the ero 
sion of test specimens in a 15,000-mph 
stream of charged particles. Copper 
models were found to be polished and 
pitted by the impact despite the rela 
tively low mass of the particles. NACA 
has concluded, however, that ion ero 


space 
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s10N poses comparatively little difficulty. 
Ames accelerator uses nitrogen or ox 
gen ionized by radio frequencies propa- 
gated in a chamber evacuated to a 
pressure of one 1,000,000th of an at 
mosphere. Excitation of the aluminum 
test model by the ion stream caused it 
to emit radiation in the blue and ultra 
violet bands of the spectrum 

Ionization of atmospheric particles by 
the incoming space ship may create a 
heating problem downstream due to the 
release of energy during recombination 
of the atoms, It also offers the oppor- 
tunity of using magnetohydrodynami 
techniques to deepen boundary layer 
and reduce friction heating. Conductive 
gas can be driven away from the skin 
by creating a magnetic field of proper 
polarity 


Re-Entry Attitude 


Aspects of stability and control wer« 
outlined for orientation of satellites for 
such important phases as reconnaissance 
and proper re-entry attitude 

Proper combination of satellite spin 
rate and distribution of masses within 
the satellite would make it continue to 
point in one direction as it circles the 
earth 

Natural forces on a suitably designed 
non-spinning satellite will tend to keep 
one axis pointing toward earth. Using 
mass distribution of a dumbell shape as 
an example, it was shown that there will 
be minute differences in gravitational 
attraction on portions of the vehicle 
closest to and farthest from the earth 
This difference in forces will tend to 
keep the longer axis pointed toward 
center of the earth 

If such a satellite were disturbed from 
this stable attitude, as it might during 
launching, it will oscillate slowly back 
and forth indefinitely in the manner of 
a frictionless pendulum. Feasibility of 
attitude control of manned satellite 
through use of principle of momentum 
was demonstrated with simple spinning 
fivwheel to cause a simulated satellite to 
rotate in opposite direction 

Gvroscopic force used for control was 
shown with fivwheel rotating in vertical 
plane. By turning the plane of rotation 
of the freely spinning wheel, direction 
of the satellite can be altered at will 

Use of small jets for rotating spacc 
craft was demonstrated by human acti 
vation and automatic “stable platform” 
similar to equipment used for inertial 





NACA Coverage 
I'riennial inspection of National Ad- 
visory Committee for Aeronautics’ Ames 
Laboratory was covered by Aviation 
Week editorial team consisting of Irving 
Stone, Los Angeles bureau chief; Evert 
Clark, space technology editor, and Rus- 

sell Hawkes, engineering editor. 











navigation of long-range planes, missiles 
and ships. In one application, as th 
simulated _ satellite rotated, th 
stable platform ictivated air jets to driv 
the satellite back to its original position 
illustrating how the bod) main 
tained in a attitude 
turbances 

Platform also was adapted to chang 
the orientation of the satellite, as for 
keeping 1 reconnaissance system point 
earthward, bv being 


was 


can be 


fixed despite 


continuous! 
made to rotate at constant rate instead 
of maintaining its initial heading. Rela 
tive motion between the stable platform 


ing 


~ 


and satellite supplied electrical signal 
which operated air jets to bring the 
ellite along with the stable platform 

Scientists tackling pilot control prol 
Ames 


simulators have 
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through research with 
concluded that seat-of 


the pants indications, once considered 


lems at 


good cues for th 
otten 
simulator pro 
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space pilot and are necessary t 


good simulation. In on 
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speed to 13 mi 
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capable of fiving 


smoothh 
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ind precisely with the vestibr 
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than with instrument 
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iS for 
early manned spacecraft 
flights demand a 
test flights and virtually 
possibility of training 
trainer, a simulator must offer the pi 
the same distraction he will 
actual flight 
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equipment to simulate high speed 
ing approaches and either parachu 
final landings 
Landing problem must include th 
created by the peculiar aerodynam 
vehicles intended to cope with th 
celeration and heating of atmospher 
entry 
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namic surfaces at an altitude of about 
35 mi. To this point, the pilot is ab- 
sorbed with the task of maintaining a 
constant attitude without benefit of 
any aerodynamic effects. ‘The exponen- 
tial rise in atmospheric density with de- 
creasing altitude then introduces prob- 
lems before it offers much of a means 
of solution. Simulator flights show that 
coincident with a leveling off of the rate 
of descent, the pilot encounters difh- 
culty in maintaiming a five degree nose 
up attitude selected as a suitable one 
for entry. Skip recurs at lower altitude 
but is more controllable there. 

Fine attitude control is essential... By 
holding it constant, the pilot is enabled 
to predict his landing point within 300 
mi. This could be the difference be- 
tween landing at Edwards AFB and 
landing in the Pacific Ocean since neg- 
ligible range at low altitude will limit 
the possibility of correcting earlier 
ceTro;rs. 

l'o cope with severe problems of aero- 
dynamic heating associated with re- 
entry vehicles, NACA researchers are 
investigating design and operational as 
pects of various surface cooling schemes 
including radiation, internal cooling, 
transpiration cooling, heat sink, ablation 
and conduction, as well as combinations 
of these methods 

In spite of the great amount of work 
already done on re-entry problems, ad- 
ditional facilities are required to extend 
research in this field. One of these in- 
stallations, now being developed at 
Ames Laboratory, is a wind tunnel using 
helium to attain speeds up to Mach 
26 to cover the critical range up to 
satellite speeds. 

Pilot model of this facility is 
under construction. 

As a general premise, re-entry bodies 
should be blunt if heat absorption is to 
be minimized. Nevertheless, NACA re- 
searchers are continuing inv estigation of 
slender bodies because of their higher 
flight efficiency, despite adverse heating 


now 


SURFACE pitting by ionized gasses studied. 


characteristics. Boost-glide vehicles must 
be slender to obtain long flight range 
and maneuverability in the atmosphere. 
Complicated methods of cooling may be 
required to make these shapes survive. 

Chemical, thermal-nuclear and nu- 
clear electric rockets were discussed as 
probable space propulsion systems by 
Lewis Flight Propulsion Laboratory 
personnel. 

It was pointed out that for the 
high energy propellant combination of 
hvdrogen and fluorine, theoretical val- 
ues of specific impulse are a function 


- of the percentage of hydrogen weight 


to total propellant weight. This vields 
possible figures depending on 
whether expansion in the nozzle is 
“frozen” (dissociated and not recom- 
bined or “equilibrium” recombined). 
Equilibrium expansion would pro- 
duce specific impulse of about 460, 
while frozen expansion would result in 
a figure of about 430. Difference is due 
to heat released by recombination of 
the ionized propellant gases. A Lewis 
spokesman said research wil! be carried 
out to determine which type of ex- 
pansion really occurs. A second factor 
in favor of equilibrium expansion is the 


two 





14, p. 37). 
statement issued: 





New IAS Press Policy 


Los Angeles—Institute of the Aeronautical Sciences will begin a new policy of 
information service to the technical and general press as a result of action taken by 
its council at the annual summer meeting here. 

Adequate facilities for press coverage of IAS open meetings has been a growing 
issue since the joint [AS-Air Force Office of Scientific Research space symposium 
in Denver last spring and came close to an open break between the working press 
and IAS staff at the early technical sessions of the summer meeting here (AW July 
The issue was raised before the IAS council meeting and the following 


“At a regular meeting of the council of the Institute of The Acronautical Sciences 
held in the Colonial Room of the Ambassador Hotel today (July 10), the question 
of improving information services to the technical and general press was discussed. 
In recognition of the need to keep the public informed of new developments in this 
age of rapid technological advance, the council instructed the staff to make a study 
of the requirements and approved a substantially augmented budget to provide more 
adequate assistance to the press at the Institute’s national meeting.” 

The IAS council action received favorable comment in Los Angeles papers. 








fact that the optimum propellant com- 
bination requires that only 5-6% of 
total propellant weight be hydrogen, 
while frozen expansion requires that 
hydrogen be 15-19% of the total. 

The Ames scientists presented the 
results of a study of 2,000 mph. long 
range airplane design. Airframe con 
figurations shown were radical. Engine 
inlets, another kev design problem, con 
trolled shock wave positions by tech 
niques very similar to those already in 
use in supersonic military airplanes of 
shorter range. 

Turbojet engine efficiency rises con- 
tinuously with speed and acceptable 
lift-drag ratios have been obtained at 
high subsonic speeds by use of thin, 
swept wings and careful design to min 
imize wing-body interference drag. 
These efforts and techniques were dis 
covered or grew out of research in the 
past several decades, much of it done at 
the NACA Laboratories. Their intelli- 
gent use by the aircraft industry has 
made possible current high subsonic 
transports and bombers. 

Long range planes capable of super 
sonic speed are a different problem be 
cause of the appearance of wave drag 
to knock down lift-drag ratio and pro 
pulsive efficiency losses incurred at the 
engine inlet and exhaust exit 

As starting points for more detailed 
future design work, NACA displaved 
two aerodynamic shapes which might 
vield workable long range, 2,000 mph 
transports. One model was essentiall 
i fiving wing with 80 deg. sweep at the 
leading edge to keep the entire wing 
within the wing-fuselage juncture shock 
wave. With this much sweep, chord-wis¢ 
flow is subsonic over most or all of the 
wing. This permits use of a relativel 
thick wing with rounded edges whik 
holding wave drag to a minimum 

The design is also intended to mini 
mize drag due to lift. R. T. Jones of 
Ames reports that because of minimum 
drag due to lift at supersonic speeds, 
wing must be stretched in the stream 
wise direction as well as spanwise. He 
also reports that load distribution must 
be elliptical in all directions and not just 
on the spanwise axis as in the subsonic 
case. NACA has achieved the elliptical 
loading by use of a radical amount 
of twist in the wing 

In the second model, NACA sought 
to maximize lift-drag ratio by using a 
high-wing design with down-turned 
tips to create a favorable pressure 
held through mutual interference be 
tween the tips, and fuselage and the 
wing. Emphasis was on minimizing 
wave drag due to wing thickness and 
wave drag due to lift. The lift from 
the fuselage-created pressure field would 
have a distribution tending to minimize 
drag due to lift. Down-turned tips di- 
rect some of the air displaced by the 
fuselage downward. 
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Stever Proposes ARDC Reorganization 


By J. S. Butz, Jr. 


Washington—Explicit changes in or- 
ganization, management philosophy, 
firancial procedures and personnel poli- 
cies for Air Force research and develop- 
ment programs recommended by the 
ad hoc Stever committee would alter 
the command and mission of the 
Deputy Chief of Staff, Development, 
and the Air Research and Development 
Command. 

Other changes proposed by the 
USAF Scicntific Advisory Board com- 
mittee (AW July 14, p. 29) would: 
© Large'y answer industry pleas for more 
realistic profit incentive on research 
ani development contracts. 
® stop the present rotation system of 
project officers that places new and un- 
familiar personnel in vital research po- 
sitions at regular time intervals, often 
at the cost of progress. 

The committee, under the chairman- 
slip of H. Guvford Stever of the Mas- 
sachusetts Institute of Technology, 
made its detailed recommendations 
after concluding a survey of the Air 
Force research and development pro- 
gram at the request of Chief of Staff 
Gen. Thomas D. White. 


Lack of Authority 


lhe committee said responsibility but 
no authority had been delegated to the 
working level of the research and de- 
velopment commands. 

Authority was found to be concen- 
trated in a few high offices in the Air 
Force and above. 

The detailed supervision attempted 
by these offices, the committee said, 
slows progress and raises costs, defeat- 
ing the ostensible purpose of the con- 
centration of authority—lowering of de- 
fense costs. 

I'he Stever committee said the rela- 
tionship between the Deputy Chief of 
Staff, Development, and his operating 
agency, the Air Research and Develop- 
ment Command, is hampered by a large 
number of unnecessary controls that 
have been slowly accumulating since the 
organizations were created. 

Its report noted “that there appears 
tc be too much detailed direction of 
ARDC projects from within Deputy 
Chief of Staff, Development. Many of 
the DCS/D personnel have served in 
operating echelons of ARDC and tend 
to continue detailed project direction 
when assigned at higher headquarters.” 

The committee recommended that 
“DCS/D should direct and guide 
ARDC by promulgating clear policies 
and requirements, but should avoid de- 
tailed project direction. It is recog- 
nized that some involvement of 
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This commander it said. should con- 


DCS/D in detailed project manage- 
ment is inescapable, as long as Depart- 
ment of Defense and other higher 
cchelons of government attempt, from 
time to time, to give detailed direc- 
tions.” 


Primary Functions 


Ihe committee said its survey con- 
vinced it that Deputy Chief of Staff, 
Development, should be responsible for 
five primary functions: generating re 
search and development requirements, 
formulating R&D policies, obtaining 
the resources for conducting the pro- 
grams, integrating these programs into 
the total Air Force and governmental 
programs and evaluating and analyzing 
progress in order to facilitate decisions 
of the Air Council, Weapons Board and 
other headquarters organizations. It 
added: 

... The first of these, the genera 
tion of R&D requirements, presently is 
participated in by both the Directorate 
of Requirements and the Directorate of 
Planning. These organizations must 
hear and weigh the opinions of mili- 
tary planners, scientists and engineers 
from both within and outside the Air 
Force. Because these two direc- 
torates have similar objectives and ac- 
tivities, we recommend that they ‘be 
combined.” 

Regarding the internally controversial 
questions as to who should establish 
specifications for future air weapon sys- 
tems and generate the operational re- 
quirements, the Stever group said: 

“The committee is informed that 
consideration is being given to removing 
the requirements (generating) function 
from DCS/D and placing it in Deputy 
Chief of Staff, Operations. The com- 
mittee strongly believes that this would 
not be desirable, since it is convinced 
that the continuous development of the 
optimum in advanced requirements 
must be based primarily upon considera- 
tions of technical feasibility. Clearly, 
operations personnel must have an im- 
portant voice in the establishment of 
forward requirements, but leadership in 
this function should be the responsi- 
bility of the R&D organization. 

“The Air Force can only have the 
most advanced weapon systems by mak- 
ing maximum use of the state-of-the-art 
developments taking place in industry, 
scientific institutions and its own labora- 
tories. It requires technically trained 
people from the R&D structure to 
evaluate these developments and to 
know what is feasible.” 

The committee also found that there 
was no group within the Office of the 
Deputy Chief of Staff, Development, 
with the specific responsibility for estab- 


lishing research and development poli 
cies and said “a separate office within 
DCS/D should be responsible for it 

The new office would set all policic 
for research work performed by Air 
Force installations and outside of th 
service by industry, educational institu 
tions, etc. 

Regarding the third and fourth func 
tions of Deputy Chief of Staff, Develop 
ment, the committee said 

‘At present (functions 
of securing resources for the R&D pro 
gram and of integrating the R&D pro 
gram into over-all Air Force activitic 
are carried out by the Directorate of 
R&D and the Assistant tor Develop 
ment Programming. In _ this 
greatly increased emphasis must bx 
placed on providing fully integrated 
sources for all major R&D programs 

“The necessity for an adequate evalu 
ation organization within the Air Staff 
is recognized. The committee recom 
mends the establishment of a separate 
office with DCS/D responsible for con 
tinuous evaluation and analysis of all 
present and planned weapon systems 
rhis organization can provide the Air 
Staff authorities in the Weapons Board 
and Air Council with contimuous and 
competent evaluation to help in thei 
day-to-day deliberations and decisions.’ 


ARDC Reorganization 


Primary deficiency of Air Research 
and Development Command's organiza 
tion, the committee said, is that it fol 
lows geographical lines rather than func 
tional duties. To remedy this situation, 
it proposed that ARDC be organized 
with deputy commanders placed in 
charge of all distinct functional areas 
of the R&D program, these areas te 
be research, technical development 
weapon systems and testing.” 

These deputy commanders, it added 
should be responsible for over-all pro 
gram guidance and direction and hav 
authority over personnel, finances and 
facilities that are required for the ex« 
cution of the programs 

Headquarters ARDC received a num- 
ber of suggestions from the committec 
that closely paralleled those made for 
the Deputy Chief of Staff, Develop 
ment. ARDC headquarters was found 
by the committee to be overstaffed and 
to exercise overcontrol of the research 
and development work carried on by its 
operating centers. Detailed commit 
tee recommendations for Headquarters 
ARDC included 
e “Delegation of maximum authorit: 
to the functional deputy commanders.’ 
¢ Concentrate the headquarters efforts 
toward providing general directive guid 
ance and resources adequate for the pro 
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This commander, it said, should con- 
trol all centers and laboratories that 
are primarily engaged in technical de- 
velopment. It said these centers vhould 
be considered for inclusion in this cate- 
gorv—Wright Air Development Center, 
Rome Air Development Center, pos- 
sibly the Special Weapons Center and 
probably Arnold Engineering Develop- 
ment Center. It added: 

“The organization of the DC/TD 
Deputy Commander, Technical Devel- 
opment), although it must provide sup- 
port for weapon s\ stem programs, has 
as its major responsibility state-of-the-art 
development. To fulfill this responsi- 
bility, ARDC must initiate policies that 
will permit DC/TD to conduct substan- 
tial programs that are not restricted by 
normal military and production specifi- 
cation requirements. These pro- 
grams need not be directed toward spe- 
cific weapon system requirements but 
should explore the possibilities of new 
approaches to component and equip- 
ment developments and occasionally to 
the design of major sub-systems. If the 
usual restrictive requirements are thus 
relaxed, it is almost certain that the 
time and cost for such developments 
will be substantially reduced, therebs 
making possible more rapid progress in 
many technical areas. 

“The committee . . . (believes) that 
the present technical development pro 
gram is less effective because it is en- 
cumbered by excessive staff activities at 
all levels and is seriously afflicted by 
empire building’ at the centers. It is 
hoped that progress can be made in 
correcting these deficiencies by placing 
the entire program more completely in 
the hands of the DC/TD.” 

lhe committee also proposes that a 
Deputy Commander, Testing, be made 
responsible for the operation of the 
‘Flight Test Center, Missile Develop 
ment Center, Air Proving Ground Cen 
ter, Missile Test Center and possibly 
the Special Weapons Center. ‘The 
DC/T should be responsible for pro- 
viding facilities and services but develop- 
mental testing should be under the 
other deputy commanders.” 


Reduced Staff 

The reorganization of ARDC rec 
ommended by the committee would 
lessen the authority and responsibility 
of the center commanders and reduce 
the size of their staffs. ‘The committee 
comments on this reduction in authority 
as follows, ““This seems to be essential 
to more effective performance of the 
research and development mission.” 

Ihe committee took a serious view 
of the over-all personnel situation of the 
\ir Force and said the Air Force “must 
face the problems inherent . . . (in) 
dividing its efforts among the continu- 
ing need for manned aircraft, the grow- 
ing needs for missiles and the emerg- 
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ARDC Views Stever Report 


Washington—Stever Committee report on Air Force research and development 
needs is being reviewed by top level groups under USAF’s Deputy Chief of Staff, 
Development, and the Air Research and Development Command. Coordinated view 
of the action Air Force should take on the Stever recommendations will be worked 
out between the two offices in joint meetings scheduled to begin within two weeks. 

This coordinated view will then be presented to Gen. Thomas White, USAF 
chief of staff and the Air Council for further discussion and final approval of official 
Air Force policy for future research and development activity. 

One of the main points made by the Stever report is that any real improvement 
in the research and development effort in this country will require a substantial 
policy change at levels above the Air Force as well as those within USAF. Stever 
committee recommends a renewed effort by Air Force leaders to convince Congress, 
Department of Defense and the Office of the President that the most efficient, rapid 
and economical research and development work can be accomplished only if longer 
term funding is provided and if the present tight controls exercised by the higher 
commands are loosened and more authority is delegated to the operating groups. 

Degree of agreement by top Air Force officials with the Stever admonishment 
to press for significant policy changes probably will not be apparent for some time. 
However, reaction to the recommendations for internal changes within the Air 
Research and Development Command is becoming clear. 

Lt. Gen, Samuel Anderson, ARDC commander and one of those instrumental in 
having the Stever Committee survey made, is pleased with their report. He feels 
that most of the suggestions are in the right direction toward solving present and 
future problems but probably will have to be altered before being put into effect 
Some of his specific points: 

@ ARDC has been using every means at its command for the past year to provide 
long term funding for research projects, especially contracts with universities. 

@ Putting centers under deputy commanders would be easy with test centers but, 
with installations such as Wright Air Development Center, it would be difficult. 

@ Suggestion for making ARDC a procuring agency along with Air Materiel Com- 
mand could create many new headaches within ARDC even though it would 
undoubtedly accelerate some work. Gen. Anderson feels that ARDC’s present 
relationship with AMC is an excellent one. 

© Cutting across lines of command and giving project commanders packaged 
resources, personnel, facilities and funding, as was done with Ballistic Missile Division 
and is being done by Advanced Research Projects Agency, is a good policy. 

ARDC'’s study of the Stever Report is being coypducted by two separate groups. 
One is the ARDC Council composed primarily of men at the deputy commander 
level who have a considerable stake in any reorganization. The second is an ad hoc 
committee of men from the command but whose identity has not been made 
known outside Anderson's office. The reports of these two groups will be considered 
along with the views of the center commanders in preparing ARDC’s official review 
of the Stever Committee recommendations. 





ing . needs for space technology 


AMB Asks For Bids 


without having the strength m 





depth of scientific and technical per 
sonnel that is required to discharge its 
responsibilities. 

“Over the past cight years, the in 
crease in the technical education 
of company grade Air Force officers has 
been somewhat impressive but still in- 
adequate. In the field and general 
officer grades, only about one-third have 
technical degrees, rather less than in the 
sister services, and the percentage has 
been sliding slowly downward over the 
past eight years. The Air Force must 
come to understand that its ability to 
do its job depends to an ever greater 
degree on having a far greater propor- 
tion of its personnel trained in science 
and technology; otherwise, it will fail 
to carry out its expanding R&D respon- 
sibilities and eventually to operate 
effectively its increasingly complex 
weapons ” 


On Landing System 


Washington—Airways Modernization 
Board is seeking possible new tech 
niques that will permit automatic or 
semi-automatic landings under instru 
ment weather conditions. 

Representatives of 20 avionics manu 
facturers last week heard AMB repr 
sentatives outline requirements for an 
Experimental Elevation-Position Deter 
mining System for Landing. Purpos« 
of upcoming AMB procurement is t 
seck out and evaluate new approaches 
to the instrument landing problem 
other than techniques that already hav« 
been developed. Latter includes au 
borne flareout adaptors, such as those 
developed by Hazeltine, Minneapolis 
Honevwell, North American and Ray 
theon, and the ground-based AN 
GSN-5 system developed by Bell. 








Bristol Type 192 Helicopter Makes 


Twin-turbine powered Bristol Type 192, one of Europe’s largest military helicopters, makes first flight at Bristol Aircraft, Ltd.’s Weston 
Division plant. Type 192 has been ordered for Royal Air Force for troop and freight transport, aerial ambulance duties and search and 
rescue operations. Aircraft is powered by two Napier Gazelle Series 2 engines, each developing 1,650 eshp. Rotors are 48 ft. 8 in. long. 
Type 192 can carry 18-25 soldiers, or 6,000 Ib. freight. 


grams in progress under the deputy 
commanders 

e “Emphasis upon the continuous ap- 
praisal of all major projects and pro- 
grams to insure that they are consistent 
with the objectives of the Air Force. 

e “Emphasis upon the continuous as- 
sessment of technical progress and man- 
agement effectiveness. 

e “The avoidance of short-term project 
guidance or control.” 

The Stever committee’s detailed sug- 
gestions extended to the management of 
the four functional areas of the ARDC 
program which they said should each 
have a deputy commander in charge. 
These are research, technical develop- 
ment, testing and weapon systems. 


Research ‘Scattered’ 


The report said “the research pro- 
gram of the Air Force is widely scat- 
tered through various centers and other 
offices and is badly compromised by 
confusion as to the purpose of this re- 
search program and its over-all direc- 
tion, research is interwoven with tech- 
nical development and even weapon 
systems projects, usually to the detri- 
ment of the research program. 

“In order to provide a sound basis 
for improving this situation with respect 
te research, the committee recommends 
the establishment of a Deputy Com- 
mander for Research (DC/R), (who) 

. would be (responsible) for the en- 
tire exploratory research program of the 
Air Force. It is desirable that this re- 
sponsibility be separated and_ placed 
under a deputy commander in order to 
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insure that exploratory research is given 
adequate attention and is not neglected 
in favor of the much larger technical 
development program. . . 

“The DC/R should 
as the commander of the 
Scientific Research and should 
have under his jurisdiction such 
in-house laboratories of the ARDC as 
are presently engaged primarily in ex- 
ploratory research. Believed to be in 
this category are the Aeronautical Re- 
search Laboratory of Wright Air De- 
velopment Center, the Geophysics and 
Electronics Research Directorates of 
the Cambridge Research Center, the 
Acromedical Field Laboratory of the 
Missile Development Center, the Brus- 
sels Office of ARDC and the nonclinical 
research laboratories of the School of 
Aviation Medicine.” 

“Under DC/R there should be sep- 
arate divisions for physical and life 
sciences . . . to insure that life sciences 
(medical science, biology, psychology 
and social sciences) are given proper 
recognition and emphasis in the total 
Air Force program of exploratory re- 
search. 

“The organization of exploratory re- 
search operations within the Air Force 
should not be required to fit a normal 
military command formula. It would 
be feasible, for example, that the 
DC/R himself be an eminent (civilian) 
scientist.” 

The committee also found numerous 
faults with current Air Force technical 
development efforts, saying “the 
greatly increased emphasis which has 


. also serve 


Office of 


First Flight 


been placed during recent years upon 

weapon systems project manage 
ment has tended to ignore the 
technical competence which is available 
within the Air Force. 

“As a consequence, competence 1s 
decaying and morale is sinking in many 
important areas of the Air Force tech 
nical development effort. In addition, 
technical development directed toward 
the support of specific weapon systems 
is increasing at the expense of the 
state-of-the-art development. 


Competence Levels 


Ihe report points out that ARDC 
has considerable competence for techn 
cal development and for monitoring 
work being contracted to various out 
side groups 

Concerning ARDC’s 
compared to those of outside sources, 
the report says that, “with few excep- 
tions, . . . the levels of competence in 
technical development are somewhat 
higher outside than within the Air 
Force. Nevertheless, the Air Force 
must maintain some in-house capabilits 
in technical development because at 
times it might be either impossible or 
impractical to have certain highly spe- 
cialized types of development _per- 
formed under contract.” 

The group recommended, that the 
entire Air Force program in technical 
development, “wherever ' located and 
whether conducted in-house or by con- 
tract,” be placed under the direct super- 
vision of a Deputy Commander in 


ARDC for Technical Development 


capabilities 


AVIATION WEEK, July 21, 1958 








Airline Space Inventory Asked in Crisis 


Washington—Defense Department 
last week called upon U.S. airlines for 
a complete inventory of passenger and 
cargo space available on overseas flights 
immediately after President Eisenhow- 
ers decision to send Marines into 
Lebanon. 

The action focused attention on the 
fact that the standby contract covering 
the much touted civil reserve air fleet 
CRAP) still remains unsigned after a 
three-vear stalemate. It also indicated 
that . Military Air Transport Service 
(MATS) was preparing to divert rou- 
tine transocean operations to logistical 
support of military activities in the Mid- 
dle East, although this would not be 
confirmed by the Defense Department. 

In telegrams sent to scheduled air- 
lines operating overseas routes and to 
the Independent Airlines Assn., Capt 
William P. Quinn, Scott AFB, IIl., 
asked the carriers to detail their capabil- 
itv to handle traffic to all MATS over- 
seas bases between July 16 and Aug. 15. 
Capability available was to be sub- 
mitted in “five dav increments” and 
both pressurized and non-pressurized 
aircraft were designated as acceptable. 

A Pentagon spokesman linked the 
telegram directly to the Middle East 
crisis and admitted that MATS, as a 
result of the Iraqi revolution, is “ex- 
ploring” industry airlift capacity. As of 
late last week, however, the Defense Air 
lransportation Administration had re 
ceived no orders from the Office of De- 
fense Mobilization to call upon CRAF 
for military duty 


CRAF Fleet 


The CRAF fleet now consists of 309 
four-engine aircraft compared to a 
MATS fleet of 375 aircraft excluding 
the special mission fleet. In the event 
carriers are called upon to turn their 
reserve fleets over to the Defense De- 
partment, they would do so without any 
contract with the U.S. government. 

However, Air Transport Assn. Presi- 
dent Stuart Tipton last week told a 
House Appropriations Subcommittee 
that, although the Air Force has not 
acted on the stand-by contract, the air- 
lines have activated CRAF without for- 
mal approval of an agreement. 

One phase of the stand-by contract 
has been signed by all but one airline. 
This agreement involves the organiza 
tion of industry groups to be called op- 
erations boards which provide advisory 
services to MATS in preparing for the 
operation of CRAF. The boards also 
provide the means through which 
MATS will operate CRAF once the 
airlift begins. 

Last week, an undisclosed number of 
Douglas C-124 Globemasters were 
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flown from Donaldson AFB in South 
Carolina to augment the C-124 fleet 
assigned to European bases last spring 
during the early stages of the Lebanese 
revolt. MATS now has a total of 242 
Globemasters under its command. 

Observers here think that the Globe- 
masters in Europe plus MATS’ fleet 
of C-119s and C-130s will be restricted 
to airlift activities serving the troubled 
area. Gap created on regular MATS 
routes by this action will be filled with 
available space on scheduled and sup- 
plemental airline services. 

CRAF cannot be called into opera- 
tion if the additional airlift provided 
by the carriers is msufficient to handle 
military traffic unless there is an execu 
tive order signed by the President de 
claring a national emergency. And, in 
such an event, the military must take 





Military Air Support 


Washington—Navy carrier aircraft and 
Air Force troop carrier transports sup- 
ported the landing of U.S. armed forces 
in Lebanon last week. 

Aircraft from the carrier USS Essex 
supporting the initial landing of one 
batallion of Marines included the Me- 
Donnell F2H-4, North American FJ-3, 
Douglas A4D and various Douglas AD 
models. 

Later in the week, heavy troop carrier 
aircraft of an undisclosed type and unit, 
probably the Douglas C-124, were used 
to transport 1,600 men of the Ist Air- 
borne Battle Group of the 187th In- 
fantry from their post in Germany to an 
unspecified destination. These para- 
troopers and their normal complement 
of equipment had been placed under the 
command of Adm. James L. Holloway, 
commander of the U.S. forces around 
Lebanon, 

As the first landings to secure the 
airfield south of Beirut were being made, 
the first elements of a USAF Composite 
Air Strike Force from the Tactical Air 
Command were deployed overseas from 
bases in the Eastern U.S. Less than 24 
hours later, the first aircraft of this strike 
force had arrived at their destinations 
and were dispersed. 

Other air strength in the Mediter- 
ranean area included units aboard the 
carriers USS Saratoga and USS Wasp of 
the U.S. Sixth Fleet. The Saratoga is 
equipped with Chance Vought FSU, 
Grumman F11F and F9F-8 and Douglas 
A3D, AD and A4D aircraft. The Wasp 
is basically an antisubmarine carrier carry- 
ing Grumman S2F, Douglas AD and 
Sikorsky HSS-1 aircraft. Naval surface 
strength around Beirut includes the mis- 
sile cruiser USS Boston. 














the entire flect of 309 airplanes since 
partial mobilization has been ruled out 
in the basic arrangement between th¢ 
carriers and the Defense Department 

Sen. Stuart Symington (D.-Mo.) said 
last week that he did not feel the mili 
tary airlift was adequate to support 
troop action in time of emergency 

Independent Airlines Assn. has 35 
planes available for military support, 
90% of which are four-engine equip 
ment. 

Meanwhile, most of the Mid East was 
cut of from commercial air transporta 
tion although both Trans World Air 
lines and Pan American World Airwavs 
were maintaining regular frequencies in 
east-west schedules by bypassing Leb 
anon and Iraq during the initial phase 
of the flare up 

Pan American suspended service into 
Beirut and Damascus for 24 hours but 
resumed operations into Beirut follow 
ing occupation of the Beirut airport by 
the U. S. Marines on Wednesday. Ser 
ice to Damascus was restored later but 
scheduled service to Baghdad was being 
terminated in Ankara. 

The airline planned to maintain its 
schedule of eight flights weekly through 
the area by rerouting trips through ‘Teh 
eran and Istanbul whenever necessary 
for the safetv of its flights 

Iranian civil aviation authorities say 
that a radio message from Iraq advised 
that civil aircraft operating between 
Ieheran and Europe will be permitted 
to flv over Iraqi territory but would not 
be allowed to land. Pan American 
chose to dispatch its flights over routes 
avoiding Iraq but KLM operated a trip 
over the Iraqi territory without inci 
dent following the announcement 


TWA Delayed 


A Trans World Airlines 1049G Con 
stellation Manila-New York flight 
which was denied takeoff privileges at 
Basra airport following the outbreak of 
the Iraqi rebellion, was delayed 15 hours 
before receiving permission to continu 
its eastbound trip. The flight carrying 
25 passengers and a crew of 10, had 
landed at Iraq for a 45-minute stopover 

Immediately after the incident 
TWA ‘revised scheduled routings to 
bypass Basra by operating flights 
through Cairo directly to Dharan 

British European Airways last week 
cancelled all flights east of Nicosia with 
the exception of those scheduled for ‘Tel 
Aviv. Cyprus Airways cancelled all it 
eastern flights 

Last week, the State Department in 
structed its passport office to advis« 
American tourists against travel in the 
Middle East, particularly in Lebanon 
and [raq. 
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Horner, Norton Confirm Crimp 
In Research and Development 


By Katherine Johnsen 


Washington—Continued existence of 
fiscal ceilings and delaying procedures 
which are hampering military research 
and developmeitt programs (AW April 
21, p. 26) were officially confirmed last 
week by Garrison Norton, Navy Assist- 
ant Secretary for Air, and Richard 
Horner, Air Force Assistant Secretary 
for Research and Development. Afte: 
the appearance of the Soviet carth satel 
lites, the President had assured that 
dollars would no longer dictate defense. 

In an appearance before the House 
Covernment Operations Committee, 
Horner protested that “the individual 
at the financial end is not qualified to 
make decisions on research and devel- 
opment programs.” 

In line with the recommendations of 
the ad hoc Stever Committee of the 
USAF Scientific Advisory Board (AW 
July 14, p. 29), Horner called for de- 
centralization of authority and respon- 
sibility over programs, noting “the 
inability of any individual except those 
m close proximity to judge” a com- 
plex research and development proj- 
ect. “It is virtually impossible to man- 
age by remote control”, he declared. 

The establishment of Advanced Re- 
search Projects Agency and the estab- 
lishment of a Director of Research and 
Knginecring in the office of the Sccre- 
tary of Defense provided in pending 
legislation for reorganizing the Defense 


Department, Horner cautioned, “‘pro- 
vides the tools for further centralization 
of control”. He suggested that their 
activities be confined to “coordination” 
to eliminate duplicatory work. 

Committee Chairman Rep. William 
Dawson (D.-IIl.), announced that his 
group would carefully watch steps taken 
by the new Director of Research Engi- 
neering. Dawson said the director will 
have “great authority and wide latitude 
in reorganizing the structure and pro- 
cedures through which the Department 
of Defense and its component depart- 
ments conduct scientific research and 
development. 

“Consequently, the lessons to be 
learned from experience and from the 
existing organization and operations 
should be very valuable to members 
of Congress who will be responsible 
for evaluating the results.” 

The two points emphasized by Nor- 

ton were: 
@ “Level dollar outlay” for research and 
development has actually “settled into 
a policy” of the Defense Department. 
© Under this policy, the “real” purchas- 
ing power for research and development 
is actually declining because of the 
inflationary trend. Added to this, Nor- 
ton said, is the increasing cost for 
weapons and maintenance because of 
their complexity. 

Three fiscal processes which keep 
the over-all research and development 
program in a “straight-jacket’” and 





Sacramento Air Materiel Area, 
Office, Wichita. Kan.; Mobile 


Ford Motor Co., Chicago (July 23); 


Force Depot, Griffis AFB. N. Y. 





USAF Small Business Survey 

Washington—Air Force is conducting a survey to evaluate effectiveness of its 
policies and procedures to facilitate small business participation in its procurement. 

Survey, which began July 7 and will extend to Aug. 6, includes a study of the 
activities of small business specialists, emphasizing distressed labor areas and 
“set-asides,” as well as cost of implementing the procurement program. 
are potential contracts that can be set aside by the small business specialist for 
exclusive bidding by small business firms in that area. 

A team of three officers and a civilian is covering these installations: 
McClellan AFB; San Francisco Air Procurement 
District; Air Force Special Weapons Center, Kirtland AFB, N. M.; 
AMA, Kelly AFB, Tex.; Denver Air Procurement Office; Wichita Air Procurement 
AMA, Brookley AFB, Ala.; 
sentative, Boeing Airplane Co., Wichita; AFPR, Beech Aircraft Corp., Wichita; 
USAF headquarters, Washington (July 21-22); 
ARDC headquarters, Andrews AFB, Md. 
(July 23); Detroit APD (July 24-25); Philadelphia APD (July 24-25); Rome Air 
(July 
Syracuse, N. Y. (July 29); New York APD (July 28-29); Boston APD (July 24-25); 
Dayton APD, Wright-Patterson AFB (July 28); Dayton AFD, Gentile Air Force 
Station, Ohio (July 29); AMC headquarters, Wright-Patterson AFB (July 30- 
Aug. 1); Air Force Ballistic Missile Office, Inglewood, Calif. (Aug. 5-6): 
Angeles APD (Aug. 5-6); San Diego APD (Aug. 5-6); AFPR, Convair Division of 
General Dynamics Corp., San Diego (Aug. 5-6). 


Set-asides 


San Antonio 
Air Force plant repre- 


Atlanta APD (July 22); AFPR, 


28-29); AFPR, General Electric Co.. 


Los 
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cause disruptions in projects were out- 
lined by Norton and W. W. Edwards, 
comptroller of the Office of Naval Re- 
search. They are: 
¢ Apportionment plan of the Budget 
Bureau. Funds appropriated by the 
Congress are not available for use until 
“apportioned” by Budget Bureau. This 
is usually not worked out until one or 
two months after the July 1, the start 
of the fiscal year. The apportionment 
for Fiscal 1959 has not yet been made. 
Meanwhile, Budget Bureau has given 
Navy authority to obligate one-twelfth 
of its Fiscal 1959 appropriation for 
research and development each month. 
Edwards said that one major con- 
tract expiring Aug. | will require “much 
greater than the one-twelfth” to keep 
going. He said there are numerous 
other contracts in the same position. 
¢ Financial plan of Department of De- 
fense. Although expenditures for _re- 
search and development under law are 
on a “no year” basis. Edwards said 
this plan, for practical purposes, puts 
them back on a year-to-vear basis. Each 
year, the expenditures for each research 
and development project must be fitted 
into the plan. If funds earmarked for 
a project are not actually expended in 
a fiscal year, he explained, they are 
“lost.” The expenditure must be fitted 
into the plan for the new fiscal year. 
o Expenditu ture target. This, stemming 
from the financial plan, amounts to a 
ceiling on expenditures and confronts 
Navy with the problem of cutbacks. 
In Fiscal 1958, Naval research and 
development was put under a legal 
expenditure “limitation.” The “target” 
is a somewhat milder directive. 


Missile Systems Unit 
Formed by Allison 


Indianapolis—Allison Division of 
General Motors Corp. has reorganized 
its Aircraft Engineering Department to 
form a new Missiles System Depart- 
ment and expand its Research Depart- 
ment. The Army and the Air Force 
also have awarded Allison a develop- 
ment contract for a 250 horsepower 
turbine engine for light planes and heli- 
copters that weighs only 90 Ib. and 
promises a substantial performance 
boost for the designers of light aircraft. 

Turboprop version of the new engine 
which weighs only 109 Ib. will enable 
twin-engine lightplanes to fly more than 
300 mph. above 15,000 ft. 

Dimitrius Gerdan, director of engi- 
neering, Aircraft Engines Operations, is 
in charge of the entire engineering op- 
eration at Allison. The new Missile 
Systems Department will be under John 
R. Gretzinger. Allison created the de- 
partment to put itself into a better 
position to bid on manned aircraft, mis- 
sile and rocket propulsion systems work. 
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Airlines Take Sides in No-Show Dispute 


American leads opposition to present regulation; 
final decision scheduled to be made in November. 


By Robert H. Cook 


Washington—Air Trafic Conference 
members will make a last ditch stand 
at their November meeting to retain 
the present no-show plan which is 
under attack by American Airlines as 
too costly and “second best.” 

The originator of the three phase 
plan, American now plans to adopt a 
verification system and last week 


new 
released results of a survev bv the 
Opinion Research Corp. indicating 


public dissatisfaction with the current 
plan. Survey findings were compiled 
trom answers to 31 questions submitted 
to +44 passengers 

First indication of American’s inten- 
tions came at the April meeting of the 
ATC when the carrier announced its 
proposed verification plan (AW April 
21, p. 25). It did not press for action, 
however, until the conference met 
again the following month. Faced with 
the possibility of complete and im- 
mediate abandonment of the no-show 
plan, if American chose to torce the 
issue, objecting carriers agreed to a 
compromise providing discontinuance 
of the $3 no-show penalty by Aug. 12 
ind extension of the minimum time 
limit and reconfirmation rules to Dec. 
1 (AW May 26, p. 39). 

Minority support to drop the plan 
in its entirety came from Mohawk 
which contended it was too expensive 
and inconvenient to both passengers 
ind the airline. Along with Allegheny, 
which competes with the carner on 
the Detroit-Erie route, Mohawk elected 
to abandon the svstem on Aug. 12. 

Meanwhile, the Civil Aeronautics 
Board is completing a study on the 
no-show problem and must approve or 
disapprove the conference-voted termi- 
nation dates. Majority supporters of 
the three-phase plan are reluctant to 
part with what they consider a winning 
combination—no-shows have decreased 
an average of 61% since the first mini- 
mum time limit rule for ticket pickup 
went into effect Sept. 1, 1956, accord 
ing to a survey by the Air Transport 
(ssn. 

Most of the plan’s supporters agree 
that the penalty phase has been costly 
to administer and already has served 
the useful purpose of a “psychological 
club” to deter no-shows. 

Major concern of these carriers is 
that American’s stand will force a 
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conference vote that may result in a 
possible combination of parts of the 
verification system and the present no- 
show plan, which might cause loss of 
ground already gained. American also 
could elect to “go it alone” and possibly 
force other carners to adopt verification 
as a competitive measure, although 
this possibility is unlikely. Of equal 
concern is a possible CAB action to 
implement a plan more restrictive than 
either of the former. 

American contends that its suggested 
plan will “shift the responsibility for 
good reservations and ticketing practices 
from the customer to the airline.” Its 
plan eliminates the penalty clause; holds 
the airline responsfble for double check- 
ing reservations and modifies the ticket 
pickup time limits, primarily to accom 
modate persons living in outlying areas 
or those who might be asked to purchase 
tickets at inconvenient hours. 

he airline also has emphasized that 
verification will be used onlv on flights 
that are customarily booked heavily. 
American feels this “selectivity” will al 
low a more economical adminstration 
of the plan than the current no-show 
plan applied on a system-wide basis 

The carriers says the results of the 
Opinion Research Corp. survey are “‘re- 
vealing” in respect to the number of 
passengers inconvenienced by the pres- 
ent system and their “apparent willing- 
to help us find solutions to 
In a two week 


ness 
the no-show problem.” 
period, surveyors questioned passengers 
it New York, Chicago, Los Angeles and 
Washington, D. C. 

While 78% of a group of 444 pas- 
sengers interviewed were aware of air- 
line rules for reconfirmation and ticket 
pickup, only 23% knew that changes 
in procedure were being considered 
Asked for details of the last time either 
phase had caused them inconvenience, 
only 16%, 71 passengers, replied in de- 
tail, with $% claiming they had too far 
to travel for ticket pickup and an equal 
percentage forgetting to reconfirm. A 
total of 5% had been assessed the $3 
penalty and were evenly split on the 
justice of the rule. The survey reported 
20% favored ending no-show rules 

Civil Aeronautics Board complaint 
records showed a significant number of 
complaints concerning the plan when 
it was first implemented, but spokesmen 
sav thev are now “almost non-existent.’ 
Carriers favoring retention ef the plan 


claim thev have received very few com 
plaints, most of them resulting from 
procedural breakdowns rather than pol 
ic\ 

In their own surveys, most agree th« 
penalty phase is costly to administer 
with Capital Airlines estimating that it 
recovers only 25 of the cost of im 
posing the $3 fine 

Eastern and National Airlines, both 
of which enforced a reconfirmation rulc 
for several vears on their Florida routes 
prior to adoption of the full no-show 
plan, are among the most powerful pro 
ponents for retention of the present 
plan. ‘Together with Northeast Airlines 
thev have indicated they will retain the 
plan on their New York-Flonda routes 
regardless of the outcome of the next 
Air Trafic Conference meeting 

On the basis of experience, Eastern 
favors minimum time limit and recon 
firmation. The carrier says these 
ures are in the interest of passengers a 
well as an airline, pointing out that 
reconfirmation was rescinded b 
1955 Eastern wa 
Reinstated on 
rule re 


mica 


when 
the industry in 
flooded with complaints 
certain cities on its routes, the 
sulted in a definite drop on no-show 
as compared to cities not covered by thi 
rule, the airline said. The airline adde 
that the to-be-abandoned penalty phas« 
accounted for the cost 
of the entire program 
Eastern says it is opposed to the v 


nearly 50 of 


fication plan because 

© Verification is a duplication of exist 
ing procedures. Present procedures in 
clude firming, reconfirmation and th 
sending of itinerary 
Eastern contends that these procedure 
more effectively meet the proposed pu 
much lower 


id ICC mcssage 


pose of verihcation at a 
cost 

e Verification 
ball,” particularly in the case 
made by a delivering carrict 
@ On multi-legged itineraries, errors ar 


to correct 


allows errors to “snov 
of er 


not discovered until too late 
the situation 
e In the months verification was tried, 
Eastern contends that there was no a 
preciable reduction in the volume 
no shows. 

Eastern says a primary 
the present plan is that it makes ca 


idvant 


celled space available in sufficient tin 
to resell it. ATA figures show that 30 
of all late cancellations were resold 
the airlines in April 
National Airlines’ 
that of Eastern in that the carrier feels 
the entire plan now being used sh 
remain untouched. 


stand 1s simuil t 














ment of approximately $15 million. 


become effective. 





Northeast Buys Capital’s Viscounts 


Northeast Airlines last week purchased nine turboprop Vickers Viscount 745Ds, 
part of Capital Airlines’ “deferred” order of 15. The order, plus spare Rolls-Royce 
Dart engines, spare parts and an option on a tenth aircraft, will represent an imvest- 


To finance the aircraft, Northeast entered into an Equipment Trust Agreement 
with both Vickers-Armstrong Ltd. and Rolls-Royce Ltd. The Irving Trust Co. of 
New York will serve as trustee. An Equipment Trust Agreement is a provision of a 
recent amendment to the Bankruptcy Act that allows a bank or manufacturer who 
finances the purchase of aircraft to reclaim them before other provisions of the act 


Present plans of Northeast call for putting the Viscounts into service next month 
on East Coast routes serving Boston, New York, Philadelphia, Washington and 
Montreal. Service will be extended to Portland, Maine, and south to Jacksonville, 
Tampa and Miami, Fla., in the fall. For several weeks Northeast personnel has been 
training with Capital Airlines in anticipation of the Viscount purchase. 

Northeast will continue to operate its Douglas DC-6Bs on its high density Florida 
route until financial conditions warrant purchase of turbojet equipment. The carrier 
did not pick up its option for 5 Bristol Britannias. Airline hopes that by flying 
Viscounts in high traffic areas that it will get better passenger identity and will also 
be able to act as its own feeder to its Florida route. 








Vortac Backed as Navigation Aid 


Washington—Airlines have taken an 
official position in favor of the distance 
measuring equipment portion of Vortac 
(DME-T) as an international naviga- 
tion aid on a permissive basis where 
trafic densities require it. 

Air Transport Assn. also has taken a 
stand on the controversial subject of 
possible Vortac user charges which the 
government might assess against the air- 
lines, either directly or in the form of 
gasoline taxes, for their share of the 
cost of installing and operating an ex- 
tensive Tacan network in the U.S. 

Original civil DME would have been 
perfectly adequate for airline needs, and 
the ground station cost would have been 
only about one-sixth as much as Tacan 
stations which are now going in because 
the military insisted it needed Tacan. 
ATA contends that the airlines should 
not be penalized in any possible user 
charges because of military requirement 
tor Tacan. Instead, ATA asks that any 
civil user charge be based on what rho- 
theta system costs would have been if 
original civil DME had been used as 
originally planned. 


Domestic Use 

Airline Operations Conference, after 
studying the trafic control require- 
ments set forth by Air Coordinating 
Committee, agrees that some type of 
distance measuring capability will be re- 
quired to meet ACC’s route width and 
facility spacing criteria. However, this 
capability could be provided by other 
means, such as Do ta autonavigators, 
as well as by DME-T. 

ATA points out that many airlines 
believe that DME-T will be desirable 
and that a few believe it will be re- 
quired for efficient and economic opera- 
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tions. One airline, American, has placed 
orders for DME-T for its new jet and 
turboprop transports. Another, believed 
to be United, has indicated its inten- 
tion to install DME-T in its entire fleet. 

Any airline industry decision as to 
whether to implement DME-T on a 
flect-wide basis will await service tests 
by a few carriers to evaluate the opera- 
tional utility of DME-T and to estab- 


lish practical operating accuracy of 
equipment for traffic control use. 
ICAO Proposal 


The airline statement backs State De- 
partment plans to propose that DME-T 
he substituted for original civil DME 
in International Civil Aviation Organi- 
zation’s Annex 10 at ICAO’s meeting 
in Montreal next February. The meet- 
ing was called to consider short-range 
navigation aids. 

ATA recognizes that DME-T will 
face opposition at Montreal, particularly 
from Britain, and that the future of 
VOR as an international navigation aid 
also is up for review. ATA says, how- 
ever, that, regardless of ICAO’s decision 
on DME-T, “the airlines feel that the 
VOR system requires primary protec- 
tion, encouragement and expansion.” 

Regardless of the merits of other 
position fixing systems, ATA savs, wide- 
spread and world-wide implementation 
of both ground and airborne VOR 
equipments, both in air carriers and 
general aviation, makes continued use 
and expansion of VOR “of vital impor- 
tance to the airlines.” 

ATA also opposes inclusion of more 
than one short-distance navigation aid 
for international adoption because of 
the economic penalty of equipping air- 
craft with additional equipments. 


News Digest 





Jefferson County, a suburb of Den- 
ver, is latest governmental subdivision 
to enter tax lists against companies do- 
ing defense work on government prop- 
erty (AW July 15, 1957, p. 30). 
County wants $2,000.000 annually in 
taxes levied against the Martin Co., 
which is building the Titan intercon 
tinental ballistic missile; Air Products 
Inc., and Dow Chemical Co. Court 
action in the matter appears likely; 
county assessor has placed total assess- 
ment value of the three companies at 


$42,384,640. 


American Airlines earned $5,606,000 
net during the first six months of 
1958, exclusive of $1,596,000 in net 
profit after taxes from disposal of prop 
erty. The $7,202,000 total net earn- 
ings compare with $6,814,000 during 
the same 1957 period, which included 
$1,137,000 from property disposal. Air 
line carried 3,877,000 passengers dur- 
ing the 1958 period for a total of 2,456,- 
044,000 passenger-miles, off 3.3% 
from 1957 first-half passenger-mile 
total. 


Dr. Edward P. Wamer, 63, retired 
president of the International Civil 
Aviation Organization, died July 12 at 
his home at Duxbury, Mass. Dr. 
Warner was editor of Aviation maga- 
zine, one of the magazines that com 
bined to form Aviation Week, for five 
vears. 


USAF confirmed a letter contract for 
$314,800,000 to Convair Division of 
General Dynamics Corp. covering past 
and present research and development 
of Atlas ICBM and related support 
equipment. 


Vertol Model 76 tilt-wing experi- 
mental VTOL aircraft, made its first 
flight transition last week. From a low 
altitude hover at Philadelphia Interna 
tional Airport, the Vertol 76 converted 
quickly to level flight and flew across 
a runway. 


Everett B. Schaefer, chief engineer 
of Canadair Ltd. Aircraft Division, died 
July 9 at Montreal after three-months 
of illness. 


Pan American World Airways has 
signed contracts with Boeing Airplanc 
Co. and Douglas Aircraft Co. to pro- 
vide a fifth pod on its 707 and DC-8 
jet transports. Pod will be mounted 
on the left wing between inboard en- 
gine and fuselage and will be used to 
Carry spare engines to disabled aircraft 
(AW April 7, p. 42). 
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Senate Approves Federal Aviation Bill 


By L. L. Doty 


Washington—Legislation _ proposing 
creation of an independent Federal 
Aviation Agency was passed by the Sen- 
ate last week, but House action was 
threatened-with delay by the prolonged 
investigation of Boston textile manu- 
facturer Bernard Goldfine. 

As of late last week, hearings on the 
agency by the House Commerce Trans- 
portation Subcommittee were still tem- 
porarily shelved and apparently second- 
im-line to the probe of Goldfine and 
presidential aide Sherman Adams by the 
Special House Committee on Legisla- 
tive Oversight. 

Since five congressmen are members 
of both committees and Rep. Oren 
Harris (D.-Ark.) is chairman of both, 
as well as chairman of the House Com- 
merce Committee which will report on 
the FAA bill, both investigations can- 
not be conducted simultaneously. ‘The 
federal aviation bill probably will have 
to take a back seat until the spectacular 
Goldfine case is either concluded or 
recessed. 

The House Transportation Subcom- 
mittee still wants to hear several wit- 
nesses, including D. W. Rentzel, Slick 
Airways head, before it goes into execu- 
tive session to consider the bill. As a 
result, it will be several wecks, at best, 
before the bill hits the House floor for 
a vote. 


Final Outlook Good 


lhere is only a slight chance that the 
delay will prevent Congress from enact- 
ing the aviation measure before the cur- 
rent session ends. 

The House Commerce Subcemmit- 
tee undoubtedly will act quickly on the 
bill as the date of adjournment draws 
closer because of a popular demand for 
its passage and the ease with which it 
met Senate approval. 

Che bill was offered in the Senate by 
Sen. A. S. Mike Monroney (D.-Okla.) 
who originated, sponsored and guided 
the legislation through to a floor vote in 
its favor. 

Only obstacle the bill faced in the 
final moments of its passage was an 
amendment proposed by Sen. Andrew 
Schoeppel (R.-Kans.) on the selection 
of missile bases. 

A compromise provision was reached 
on the amendment that drew Mon- 
roney’s support, and the bill was passed 
by voice vote without further objection. 

Under the original amendment, the 
Defense Department was given the right 
to select the military airports and mis- 
sile launching sites without —— 
with the administrator of the Federa 
Aviation Agency. 
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Monroney bitterly opposed the 
amendment because he said it could 
place the Federal Aviation Agency in a 
“position of a subsidiary of the Penta- 
gon instead of a civilian agencv.” 

He told the Senate that his “quarrel” 
with the military was based on its 
desire to have full participation in the 
agency—“even to the extent of having 
a military man in uniform as Deputy 
Administrator”—and at the same time 
to deny the agency any authority to 
decide against “‘an unwise location of a 
missile site or military airport.” He 
added: “It looked to me as though the 
military wanted to have it both ways.” 


DOD Position 

Schoeppel admitted to the Senate 
that the amendment was drafted “by 
reason of testimony of and the position 
taken by the Department of Defense, 
particularly by the Assistant Secretary 
of Defense.” He added: 

“I know the military has been arbi- 
trary in some respects but when the 
chips are really down, we must depend 
on the military for our defense require- 
ments, and for the location of defense 
projects which are needed.” 

Under the revised amendment ap- 
proved by Monroney, the FAA admin- 
istrator must be informed of the estab- 
lishment and construction of any airport 
or missile site so that he may advise 
appropriate congressional committees of 
the effects of such action. In the case of 
a deadlock between the Defense Depart- 
ment and the administrator, the matter 
will be appealed to the President for a 
final decision. 

In presenting the bill, Monroney said 
failure of Congress to act on the agency 
this session would cost human lives. He 
charged that “years of subordination 
and neglect of civil aviation” has caused 
an inadequate common system for the 
control of traffic. 


Chain of Command 


He said that the bill would take the 
air trafic control agency “out of the 
basement of the Department of Com- 
merce” and thus remove “one layer of 
bureaucracy, which has not been par- 
ticularly interested in aviation until re- 
cently.” Passage of the bill, he added, 
will enable the agency to report directly 
to Congress and the President and per- 
mit it to present its needs for operat- 
ing funds directly to the Bureau of the 
Budget. 

In response to a suggestion from the 
floor that airlines contribute toward the 
building of airports and the operation 
of airways facilities, Monroney pointed 
out that fuel taxes “substantially” reim- 


burse the government for the cost of 








airports. He noted that half of the ai 
port costs are borne by the local com 
munities and that landing fees, service 
charges and rentals to the airline help 
absorb those costs. 

In looking to the future of air traffic 
control, Monroney called for a “careful 
study” of air trafic control personnel 
and urged that the service be made more 
attractive to controllers who “are sub 
jected to tremendously nerve-wracking 
conditions.” 

He added that studies are “required 
as to the physical fitness of such em- 
ploves and as to the possibility of earl 
retirement.” 

He also asked fur better training pro- 
grams and more rapid promotion for 
personnel. He told the Senate that 
there is a “vast need in the field of 
aviation medicine’ and recommended 
that the administrator undertake a studs 
of the subject as soon as the agency is 
established to meet the problems of jet 
transportation. 


Boeing 707 Tested 
At Mexico Airport 


Mexico City—Bocing 707 jct trans- 
port, bearing Pan American World 
Airways’ markings, flew here nonstop 
from Seattle, Wash., in 4 hr. 10 min., 
to conduct landings and takeoffs under 
high altitude conditions. Airport is 
7,300 ft. above sea level 

Aircraft flew at 26,000 ft. at an 
average speed of 575 mph. Top speed 
recorded was 670 mph. in the 2,330 mi 
trip. A Civil Aeronautics Administra 
tion official was aboard for certification 
observations. 

Major problem at Mexico City was lo 
cating abont 500 gal. of distilled water 
for use in water injection, or “wet” take 
offs. Search of the city finally produced 
the water in 400 five-gallon jugs.. Engi 
neers also had to use the 707’s power 
supply for ground starts, because 
Mexico City International Airport did 
not have a power unit 

Company officials said jet transport 
payloads from Mexico City would be 
reduced unless the existing runways ar 
lengthened. Local airline officials said 
this probably would not be done unless 
Mexican airlines buy jets, noting that 
the improvement would only help their 
competition. 

Engineers also found that 707s out 
board jet pods extended past runwa\ 
edge and raised a threat of foreign ob 
ject damage. 

Mexico City Airport recently was 
used for the altitude tests by the Lock 
heed Electra prototype (AW July 7 
p. 41). 








Idlewild Door Opens to 707 Trial; 
U.S.-British Rivalry Is Factor 


By Glenn Garrison 


New York—Boeing Airplane Com- 
pany’s 707 jet transport breached the 
noise barrier at New York International 
Airport last week as the Port of New 
York Authority granted permission for 
a 30-day New York-Puerto Rico re- 
stricted trial service. 

The agency's approval of a Pan 
American World Airways request eased 
the threat that Port Authority resistance 
to the 707 might help put the British 
flag ahead of the U.S. in starting trans- 
atlantic jet service. 

Port Authority had been delaying 
any official stand on the acceptability 
of the production 707 until full-load 
takeoff noise tests completed data the 
agency had accumulated at Seattle 
earlier this year. These full-load tests 
were finally scheduled last Friday at 
Seattle. 

But rumors persisted in the industry 
that the Port Authority wasn’t satisfied 
with the 707’s noise level in the early 
tests. This view was recently reinforced 
by British Minister of Transport and 
Civil Aviation Harold Watkinson at a 
press conference here following consul- 
tations with the Port Authority. 

Watkinson told reporters that indi- 
cations from Port Authority data were 
that the aircraft was very noisy and 
would present problems at London Air- 
port. He said London wouldn't accept 
the 707 if the Port Authority decided 
not to. 

The British minister also said that 
the Comet IV would be fiving the At- 
lantic for British Overseas Airways 
Corp. “just as soon” as the 707 went 
into transatlantic service. BOAC and 
Pan American are in an unannounced 
race to get the first jet schedules on the 
run, 

Watkinson’s remarks gave rise to 
speculation that Port Authority disap- 
proval of the 707 would provide the 
British with a tool to delay the Ameri- 
can carrier's jet operation, or through 
restricting the use of the plane to cut 
its operating performance to the level 
of the shorter-range Comet IV. 

The British already have banned 
Russia’s Tu-104 jet transport from Lon- 
don Airport, a decision which has 
brought complaints from British Euro- 
pean Airways. BEA has been forced to 
hold up its proposed London-Moscow 
service reportedly as a result of the ban. 

The Port Authority said it gave no 
material to Watkinson, only exchanged 
“preliminary observations” with him. 

Pan American in a letter dated July 
15, requested permission for the limited 
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operation, and Port Authority Chairman 
Donal V. Lowe officially granted the 
request two days later. The action fol- 
lowed conferences last week between 
the carrier and the agency. 

Under the agreement, the 707-120 
with 21-tube noise suppressors is cleared 
to make trial runs between New York 
and Puerto Rico for a 30-day period be- 
ginning about Aug. 15. Maximum 
weight will be limited to 190,000 Ib., 
the aircraft must have the necessary 
Civil Aeronautics Administration certifi- 
cate, flights will be made during dav- 
light hours, and the 707 must attain 
1,500 ft. or more after takeoff before 
reaching communities adjacent to Idle- 
wild. 

Pan American will make one or two 
roundtrips daily between the two points 
and will carry cargo. Airline previously 
had asked CAA to approve a trial cargo 
service from Baltimore to San Juan. 
The request was turned down tempo- 
rarily, but CAA last week okayed the 
similar operation from New York. No 
commercial passengers will be carried, 
but government observers and represen- 
tatives of other airlines and the Port 
Authority have been invited to partici- 
pate. 

BOAC’s Comet IV has not been 
fully cleared by the Port Authority, but 
has received permission to come in for 
demonstration flights and is expected to 
get an unlimited green light following 
the demonstrations. 

Delay in receiving a final Port Au- 
thority decision on 707 operation has 
caused considerable uncertainty in the 
industry in recent weeks and the noise 
question has taken on some of the 
aspects of a high-stake poker game. 
Time is growing short, with Pan Amer- 
ican hoping to start scheduled trans- 
atlantic service Nov. 1 and American 
Airlines planning New York-California 
nonstops before the year is out. These 





Boeing 707 Mishap 

Long Beach, Calif.—Boeing 707, with 
Pan American World Airways markings, 
scraped the lower surface of the right 
wing when airplane landed at Municipal 
Airport here for an appearance during 
static display of national summer meet- 
ing of Institute of Aeronautical Sciences. 

Boeing test pilot Tom Layne said 
he used a wing low approach to correct 
for cross wind. Reports indicated that 
lower surface of No. 4 nacelle and 
lower portion of sound suppressor were 
scratched as well. Airplane flew back to 
Seattle on schedule. 











were other recent developments in the 
situation: 

© Boeing said full-load noise tests of the 
707 were unnecessary. The Port Au- 
thority could make its decision on the 
basis of data gathered during earlier 
Seattle tests without need for a full- 
load test, Boeing indicated. The 
manufacturer says it has met its con- 
tractual obligations to customers by 
developing and installing a_ suitable 
sound suppressor, but is naturally con- 
cerned over the problem and is trying 
to work out a joint program with the 
airlines to solve it. 

ePan American advertised first jet 
service this fall, daily to London and 
Paris. The ad spoke of “first and only 
jets on the Atlantic.” 

Watkinson indicated that Port Au 
thority approval of tie 707 would vir- 
tually assure London’s approval, and 
Paris might be expected to follow suit. 
Meanwhile, Pan American has definite 
assurances that it could operate at sev- 
eral eastern U. S. airports other than 
Idlewild and at some European termi- 
nals. 

BOAC’s advertisements include ref 
erence to the Comet IV as slated for 
New York-London service soon. Asked 
for comment on Watkinson’s doubts 
concerning the 707—of which BOAC 
has ordered 15 for 1960 delivery— 
BOAC said “the question of the ac- 
ceptability of any jet aircraft at Lon- 
don Airport is the responsibility of the 
Minister of Transport and BOAC feels 
it would be improper to make any 
comment at this time.” 

American Airlines told AviATION 
Weex that a decision on the 707’s 
acceptability at Idlewild is “very critical 
for us.” The airline has been waiting 
to hear from the Port Authority on 
the test results, it said. Plans to build 
interim ready rooms at Idlewild for 
jet passengers have been held up by 
American, on instructions from the 
Port Authority, until the decision is 
announced. Construction of these 
facilities was expected to begin July 1. 
American said, however, that it is con- 
fident that the 707’s noise suppressors 
“will meet any requirements of any 
airport we will be serving.” 

The British minister said London 
Airport wants to make it as easy as 
possible for the airlines to operate jets, 
because the planes represent a souree 
of considerable revenue for the airport 
operator. But all jets require careful 
study for operation in built-up areas, 
he pointed out. 

The British official called “non- 
sense” a suggestion that British airport 
neighbors might complain about a Rus- 
sian or American jet whereas a British 
jet might be more acceptable to them 
because of its nationality. Such a sug- 
gestion, he added, was “an absurd 
idea.” 


AVIATION WEEK, July 21, 1958 




















SHORTLINES | 





P Allegheny Airlines flew more than 
7,527,000 revenue passenger miles in 
June to set a new company record for 
the month. During the period July 3- 
July 6, Allegheny flew approximately 
971,000 revenue passenger miles, an in- 
crease of 19% over the 1957 holiday 
period. Allegheny reports its new non- 
stop trafic between Pittsburgh and At- 
lantic City, Wildwood and Cape May, 
N. J., is exceeding company forecasts. 


> Civil Aeronautics Board has voted to 
give Frontier Airlines immediate author- 
itv to furnish air service between Cas- 
per, Wvyo.. and Omaha, Neb. via 
Douglas and Lusk, Wvo., and Chadron, 
Ainsworth, Norfolk and Lincoln, Neb. 


> Northwest Airlines’ board of directors 
has declared a dividend of 20 cents a 
share on common stock and a regular 
quarterly dividend of 28} cents a share 
on 4.6% cumulative preferred stock. 
Northwest had 1,343,120 shares of com- 
mon stock and 26,455 shares of pre- 
ferred stock outstanding on June 1, 
1958 


> Port of New York Authority has 
awarded two contracts totaling $7,141,- 
336 for improvements at New York In- 
ternational Airport. A $6,046,969 con- 
tract for paving and utilities for the new 
$12 million instrument runway and its 
taxiways was awarded to the Tufano 
Contracting Corp. and O. & E. Con- 
tracting Co. Inc. of New York. Hen- 
drickson Bros., Inc., Valley Stream, 
N. Y., was awarded a $1,094,367 con- 
tract for installation of utilities and pav- 
ing of roadways and taxiwavs leading 
into the 130 acre southwest hangar site. 


> Zurich’s Kloten Airport will be ex- 
panded, starting immediately, to accom- 
modate Swissair's jet transports on 
order. The expansion program wil! cost 
about $12 million 


> Panair do Brasil, Pan American World 

Airways’ subsidiary with headquarters in 
Sao Paulo, Brazil, has sold out its fleet 
of 13 Douglas DC-3 aircraft to Nave- 
gacio Aerea Brasileira. Panair now uses 
Lockheed Constellations on domestic 
flights and Douglas DC-7s on European 
and Middle Eastern routes and Consoli- 
dated-Vultee PBY Catalinas on opera- 
tions up the Amazon. 


> Civil Aeronautics Board last weck 
opened oral arguments or application of 
four all-cargo carriers for revision ot 
their certificates to make them eligible 
for subsidy pavments. Riddle, Slick, 
AAXICO and Flving Tiger Line are the 
carriers involved in the case. 
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AIRLINE OBSERVER 


© Watch for an American Airlines’ announcement soon on the purchase of 
the Convair Model 600 jet transport to fill its medium range jet transport 
requirement. Model 600 incorporates Richard Whitcomb’s NACA area rule 
design (AW July 14, p. 49) and is powered by four General Electric X-220 
turbofan engines rated at about 13,000, lb. static thrust. Convair’s Model 
600 has a higher critical Mach number, higher cruising speed, longer fuse- 
lage, higher gross weight and payload than the Model 880 and requires 
about 1,000 ft. less runway for maximum gross takeoff. Convair now has 
an intensive salcs campaign under way on various versions of the Model 600 
design for both military and airline applications. 


> Airline first-class trafic continued to decline during June with a 7.89% drop 
in revenue passenger miles for the month compared to June, 1957. However, 
a 7% increase in coach revenue passenger miles held the total traffic loss 
for the month in all categories of traffic to a 1.9% decline. Reflecting this 
trend, coach available seat miles rose 23.6% for the month as compared 
with a 1.8% increase in first-class available seat miles. June load factor for 
coach service was 66.759, a 10.38 point drop over June of last year. First- 
class load factor was 60.10%, a 6.22 point decrease. 


P Airlines will make a strong bid to introduce revised airport ground control 
procedures that will permit jet transports to sit out takeoff delays on the 
ramp with engines shut off. One airline has emphasized that turbojet 
engines will consume about 2,820 Ib. of fuel per hour at idling speeds and 
that taxiing to runway and takeoff must be conducted without delay. Such 
procedures will be worked locally between airport operators and the airlines 
and probably will require special ground holding areas and bypass strips 


> Canadian airline executives have held discussions with Acroflot on feasi- 
bility of a Moscow-Montreal polar route although no formal steps toward a 
bilateral agreement between Canada and Russia have been made. Facilities 
required at Moscow for the operation of Trans-Canada Air Lines DC-8 turbo- 
jet transports, on order for delivery in 1961, also were discussed during the 
Canadians’ recent visit to the Russian capital. 


© Acroflot is cxpanding the air terminal at Vnukovo, Moscow’s principal 
airport. Facilities for handling international passengers, including customs, 
passport inspection and waiting room, have been enlarged to accommodate 
increased traffic. New facilities are arranged so that international passengers 
are separated from domestic passengers. Acroflot is also installing a second 
paved runway at Vnukovo. The new runway will cross the long-established 
east-west runway now used by the Tu-104 jet transports. Half-mile of 
approach lighting has been installed at each end of the east-west runway 
and GCA-ILS installations have been made permanent, with fixed huts 
replacing trailers for the operators. 


> Lockheed Aircraft Service-International will maintain aircraft of the Air- 
ways Modemization Board at the National Aviation Facilities Experimental 
Center, Atlantic City, N. J. 


> Malev, Hungarian airline, is operating five new Russian I1-]14s on which 
it took delivery earlier this year. 


> Watch for an announcement by Vickers-Armstrongs concerning the Van- 
guard Mark II turboprop transport which will have an increased payload of 
5,000 Ib. over the original model. Increase was achieved by strengthening 
fuselage to new zero fuel and landing weights which causes a slight penalty 
in range. The new model, however, will carry a full load on ranges up to 


1,800 mi. 


> Flying Tiger Line has been discussing with Lockheed a four-engine turbo- 
prop freighter with ton mile operating costs of about 3 cents and a payload 
of 65,000 Ib., although empty weight of the plane will be 53,000 Ib. Flying 
Tiger estimates operating cost of the plane will reduce freight rates to 10 
cents a ton mile or half the present cost. Aircraft, with a 121 payload ratio, 
will be the first to fly a payload exceeding the weight of the plane. 
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PROGRESS REPORT FROM AVCO RESEARCH LABORATORY 


NEW LIGHT ON MHD* 


The Avco Research Laboratory was 
founded a little more than three years 
ago for the purpose of examining high- 
temperature gas problems associated with 
ICBM re-entry. The success of this 
research led to the birth of a new cor- 
porate enterprise, Avco’s Research and 
Advanced Development Division. 


The Research Laboratory, now estab- 
lished as a separate Avco division, has 
expanded to embrace all aspects of physi- 
cal gas dynamics. We are currently gravid 
with several embryonic projects which we 
anticipate will likewise grow into new 
corporate enterprises. Our work in the 
physics, aerodynamics and chemistry of 
high-temperature gases is growing in the 
following areas: 





NO MAGNETIC FIELD. This shock tube photograph, taken by 

emitted light only, shows the typical shock wave configuration 

formed by high-velocity gas flowing around a pointed cone. Magnetohydrodynamics — 

Flight and industrial power- 
generation applications 


Space flight— 
Manned satellites 
Electromagnetic propulsion 


These developments have created a num- 
ber of openings for physicists, aerody- 
namicists and physical chemists. If your 
background qualifies you to work in any 
of these areas, we would be pleased to 
hear from you. 


Litter Katies 


Dr. Arthur Kantrowitz, Director 
Avco Research Laboratory 





WITH MAGNETIC FIELD. Here is shown the magnetohydrodynamic 


displacement of the shock wave. The magnetic field is caused P. S, A listing of laboratory research re- 
by electric current flowing through a coil of wire within the cone. ports indicative of the scope and depth 
This experiment qualitatively demonstrates the interaction of of our activities is available. Address 
a high-temperature gas with a magnetic field. This effect would your request: Altention: Librarian, Avco 
be expected to produce drag and reduce heat transfer to the body. Research Laboratory, 2385 Revere Beach 


Parkway, Everett, Massachusetts. 


Aveo *Magnetohydrodynamics, the study of the dynam- 


ies of electrically conducting fluids interacting 
RESEARCH with magnetic fields. 
LABORATORY 


A Division of Avco Manufacturing Corporation/Everett, Mass. 








Other divisions and subsidiaries are: 


AK Division Ezee Fiow Division New idea Division Crosiey Broadcasting Corporation 
Crosiey Division Lycoming Division Moffats Limited Research and Advanced Development Division 
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FROM AN ORIGINAL PAINTING FOR CECO BY R. T. HANDVILLE 


Contributing to superb performance . . . Boeing’s 707 Jetliners 

powered by Pratt & Whitney Aircraft JT-3 turbojets will be equipped (as will 
many of the JT-4 applications) with main fuel pumps 

engineered and built by Chandler-Evans. CECO, in addition, 

is producing cabin temperature control valves for a number of the 707s 

which have been ordered by world-famous air lines. 


Products, too, are “known by the company they keep”, 

and CECO is proud to be airborne with an array of important 
missiles as well as with many of the latest and finest 

military and commercial aircraft. 


CHANDLER-EVANS * WEST HARTFORD 1, CONNECTICUT | J 
Interesting, informative literature on many CECO products is 
yours for the asking. Please address your request to Department 48. " Cc E Cc Oo 


a ~=6—s SYSTEMS 


CONTROLS 






































Airline Traffic— April, 1958 
— 
irline Trattic— April, 
Revenue | % 
Revenve Passenger Load | | Total Revenue to 
Passengers | Miles | Factor U. S. Mail Express | Freight Revenue Available 
(000) % Ton-Miles Ton- Miles 
DOMESTIC TRUNK 
American ; : vs 606,740 | 393,554 | 64.0 1,691,741 | 732,868 6,786,727 | 47,035,207 54.4 
Braniff . Te 175,398 | 74,932 57.8 328,645 | 134,973 452,226 8,112,502 47.3 
Capital sitten de <gee es Oe 330,662 | 128,310 56.5 548,709 | 223,001 | 325,258 13,384,395 46.0 
Continente!....... <4 63,854 | 28,617 | 51.6 98,787 44,223 152,112 3,043,045 43.1 
SSE Ee pa ga i 230,247 | 119, 676 | 56.9 404,003 | 227,143 976,587 13,138,547 51.7 
NR ae, ae 683,165 | 399,677 56.87 | 979,913 | 401,123 1,118,311 41,040,142 | 50 97 
National...... tua cw veal 146,336 101,661 57.5 310,845 | 50,623 526,895 10,740,938 48.1 
DIL: | buln'ha cence ewes 74,607 38,640 | 50.9 95,468 | 26,954 119,866 3,945,648 42.0 
NETS wow k's ad 0s<uncnes 115,363 75,850 | 51.9 | 423,305 | 220,540 840,348 8,772,060 46.7 
RP re © re 374,884 292,592 | 63.3 | 1,111,909 | 520,333 1,870,126 | 31,529,946 55.3 
ee ee af oe 547,549 380,497 | 63.6 | 2,700,762 | 733,726 4,539,765 *°44,587,080 56.5 
a ae saint 497 | 420 | OO ey oa ay 7” 39, 868 58.9 
INTERNATIONAL | 
American Pom dade gia 9,855 9,209 49.7 | 9,048 155 315,364 1,292, 130 54.5 
Braniff aan Kin Swat 3,492 6,427 | 42.1 9,066 | ... 107,063 824,250 40.1 
Caribbean-Atiantic. . ‘ 23,723 1,637 | 59.8 1,474) . 3,435 177,007 69.4 
Delta .. 3,530 4,450 41.8 8,036. 53,483 558, 861 38.7 
Eastern ’ 29, 557 38,930 48.20 85,759 86,040 4,202,844 51.26 
Mackey. ? : ‘ 8,093 1,443 39.3 . ° ‘ 812 164,401 42.4 
National. . , | 3,261 1,948 23.2 6,243 3,836 23,525 241,984 23.3 
Northwest. . : | 10,536 23,923 49.0 1,105,502 17,243 630,898 4,307 ,023 59.6 
Pan American | 
Alaska. 2,820 3,215 49.9 31,643 | . 203,254 560, 257 53.5 
Atlantic | 92,123 113,516 54.5 1,160,655 | ... : 1,992,310 15,139,558 52.9 
Latin America 80,040 86,433 | 57.5 | 344,034... 3,997,154 12,850,870 59.6 
Pacific 22,039 82,978 | 74.7 1,014,607 | ... 1,364,966 11,153,045 68.7 
Panagra. awe 11,031 12,448 51.5 65,422 oa 423,923 1,864,928 56.8 
Resort : + ba eece seée ee as 3,794,475 3,794,475 79.4 
Trans-Caribbean . 4,23) 6,805 91.7 Sap ion . 8,025 576,424 78.8 
Trens World ‘ 24,241 61,749 49.5 937,408 |... 588,523 8,047 , 560 51.6 
UMCA!T ~~ Ler 151 50 35.7 bece 1,503 6,545 42.7 
United . Maeve. 6,631 16,474 56.7 106,696 80,875 1,876,322 55.4 
Western? ae ee We ides hiatal =" [ees ee aa ; 
LOCAL SERVICE | 
Allegheny : ; ; 38,142 6,580 45.7 10,585 14,880 15,401 669,056 45.5 
Bonanza ’ 16,770 3,854 49.8 | 5,102 | 2,411 7,855 381,562 47.5 
Central 10,647 2,048 34.2 4,417 2,177 6,539 209 , 324 30.6 
Frontier nee , 19,413 5,886 53.3 | 22,582 9,616 45,698 643, 334 61.1 
Lake Central. be Saha 14,100 2,262 35.1 | 3,473 12,349°}.... 232,213 37.4 
Mohawk i's ves 37,771 7,073 51.7 7,697 12,117 13,054 708,537 51.8 
Nerth Central... .. tne eee 9,570 45.5 | 24.224 26,244 .... 969, 293 46.1 
Ee pee 34,074 5,579 43.5 | 11,590 13,592 10,938 569,488 45.0 
Pacific Fr See 30,724 6,829 $2.3 | 11,147 5,758 5,640 673,781 50.3 
Piedmont : eh oo ae 33,524 6,676 50.5 | 13,998 9, 287 8,895 672, 675 49.9 
SN. 6d cnt bekee ee cue | 17,707 3,202 37.6 8,417 7,707 5,048 328,134 37.3 
ID etes oe o &wsione 18,600 4,158 3.8 | 13,654 7,471 25,274 444,604 36.7 
ee 19,732 3,602 45.62 4,761 3,004 5,566 357,303 43.38 
| 
HAWAIIAN | 
PS 6 ddclhecbdne nabs 32,533 4,808 63.6 = oe a er 130,539 521,989 58.6 
PIN. k.occ0s 0 600 65 16,764 2,239 60.0 Se a od 7,628 187,757 58.9 
CARGO LINES 
AAXICO ; os ee re ee * an 5,158 10,843 3,475,551 3,491,552 82.99 
Aeroviaes Sud Americana... . _ Sees +s 790,600 790,600 82.3 
Flying Tiger 7,404 29,254 100.0 44,522 61,061 8,202,771 11,233,766 
Riddile* coal eses wien 4 wed on — 1,314,438 5,357,449 73.59 
Seaboard & Western Fai 10,507 40,374 100.0 ee . 578 , 580 1,443,702 100.0 
Slick oe 1,585 8,651 100.¢ nila ‘ $64 Fr 16,315 33.0 
HELICOPTER LINES 
Chicago Helicopter......... 8,417 151 41.0 1,875 Cae T ness 15,691 58.2 
Los Angeles Airways...... 2,490 96 52.5 4,609 918 498 14,382 43.3 
New York Airways...... | 6,235 1g 42.3 Fr Fe 4 193,434 462,983 38.7 
| 
ALASKA LINES 
Alaska Airlines............ 5,223 2,199 28.0 46,991 | ...... 193,434 462,983 38.7 
Alaska Coastal... ‘ 3,813 357 64.7 3,304 yr ete pe 4,498 44,678 67.7 , 
Cordova". Py eabde te aad ad ateetGks .c2. 1 eccses at ; ‘nam c 
Ellis. uh Qantas Ose sbae 3,388 204 56.3 1,981 ; 2,789 25,614 70.7 
Northern Consolidated. . . 1,344 466 37.5 31,804 Catena 46,034 128, 670 56.0 
Pacific Northern peensesel 7,266 6,504 38.5 OF a ned 205 , 669 1,001,373 47.5 
Reeve Alevtian............ | 963 685 | 38.8 20,599 | . ‘ : 110,429 206,081 50.0 
EN ED, oo aeons o Swine 2,368 839 32.3 32,934 keds , 150,378 269,729 61.1 
* Not available. + Western Airlines’ strike—2/21/58 to 6/1/58. [ Uraba, Medelin & Central Airways. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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3A : -Ahead in Blockspeed 
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Graph at left shows the significant 
improvement in speed available in the 
turbine-powered “*540”’ compared with 
the “440”—as much as 34 knots at a 
range of 1000 nautical miles. 


8 





I 1 Graph at right shows that the earning 
| | BLOCKSPEED |— potential of the “540” is greatly in- 
T T creased. It is capable of carrying 48 
passengers, plus their baggage, plus 

t ; ; 4210 Ibs. of cargo (total payload: 

| 14,020 Ibs.) a distance of 680 nautical 

_ ee Some miles. This represents a payload in- 
—ZERO WIND |_—«Crease of 365 lbs. over the “440”, and 
| 20,000 FT. CRUISE ALT. a range increase of 500 nautical miles. 
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Furthermore, with its Napier Eland turbine power, the 
**540"’s max gross weight is increased 4100 Ibs. over the Cc A tio A dD A t he 

**440”’ (up to 53,200 Ibs.) ... and the ‘*540”’ can reach S ——— 
cruising altitude of 20,000 ft. in half the time (151, , 

mins. vs. 35 mins.). The ‘*540”’ builds on the well-known Limited, Montreal, Canada 

and excellent record of the ‘*440”’, and is altogether a ° Aircraft * Research and Development 

new airliner unsurpassed in performance characteristics © Guided Missiles ¢ Nuclear Engineering 

and earning power. 





Canadair is a subsidiary of General Dynamics Corporation. 
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Idlewild Moves Toward Automation 


By Glenn Garrison 


New York—Steps toward automation 
of air traffic control will be taken here 
this month when New York’s Air Route 
l'rafic Control Center makes the first 
operational installation of a computer 
for this use. The Remington Rand 
UNIVAC Model | file computer is 
expected to be in service in October 
A second UNIVAC will go into air 
trafhe work at Washington’s route con 
trol center shortly after the New York 
installation. 

The New York center, relocated in 
early 1956 from La Guardia Airport to 
the new Civil Aeronautics Administra- 
tion building at Idlewild (AW Jan. 16, 
126), jalreadvy makes 
an IBM Cardatvpe accounting machine 
to print its flight progress strips auto 
matically. UNIVAC will take over this 
printing job and include estimated 
times over check points, now computed 
and inserted manually by controllers. 

The computer also will prepare a 
message for the adjacent control center 
when a flight is to be passed from New 
York control. When Washington's 
computer is in, this communication is 
expected to be two-way and completely 
automatic, with cards con 
verted to punched teletype tape and 
back to cards again at the receiving end 

After this first phase program for 
the UNIVAC, further uses will be 
sought for it in the control system 
Future programming plans—by no 
means firm or imminent—may include 
possible conflict detection by the com- 
puter to sound the alarm when aircraft 
are on collision More likel 
in the near future, is automatic revision 
of flight data on the strip postings. 


1956, p. use of 


message 


courses 


Free Controllers 
Main service UNIVAC will perform 


during the first phase will be to frec 
issistant controllers from the task of 
computing times and handwriting in 
formation on the progress strips. The 
assistants then can spend more time 
handling such matters as_ telephone 
communications, thus in turn freeing 
controllers of these chores. 

The Idlewild center, CAA’s busiest, 
badly needs relief from its work load, 
which has almost doubled since the 
move from La Guardia two and a half 
vears ago. Peak number of fix postings 
handled by the center in any one day 
at La Guardia was about 7,500; the 
new peak days approach 15,000 fix 
postings. 

The recent introduction of various 
forms of positive control of traffic in 
VFR weather has contributed to this 
work load. Posting on VFR davs be- 
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fore positive control ran about 6,000 
on the average, according to Chief 
Controller J. J. Boyle. The figure is 
now around 9,000 on VFR davs. IFR 
peaks increased to 15,000 from about 
13,000. The airlines’ all-weather IFR 
flight planning instituted about a vear 
ago along “Golden Tiangle” routes con- 
necting Washington, New York and 
Chicago has had less impact on the 
center's load than recent positive con 
trol measures, Bovle says 

Increasing volumes of domestic and 
international traffic 
New York area have 
the center with a minimum 
Bovle reports. Shortly after 
into the new and greatly improved 
quarters at Idlewild, the CAA control 
lers began the first operationa) use by 
a trafic control center of Terminal 
Area Surveillance Radar, making possi 
ble radar traffic control in the area 

The radar, allowing aircraft 
tion of five miles instead of 10 min., 
has cut departure delays “almost to 
zero,” Bovle said. In pre-radar opera- 
tions delavs of 30 to 60 min. were fre- 
quently accepted. Now, Bovk 
any delay of more than 20 min. at most 
is very unusual 

Radar controllers work 
kinds of scopes fed by the General Elec 
tric FPS-8 radar’s antenna. In addition 
to its FPS-S 
horizontal VG-1 scope allows controllers 
to place markers on the table-top face 
of the scope and move them along with 
the aircraft for quick identification 
The VG-1 scopes are worked at an 80 
mi. scale; radar’s 
about 150 mi. 

Area presented on the VG-I scopes 
is divided into five traffic 
worked by a control position with its 
own repeater scope Alongside con 
trollers at one of these positions 1s a 
closed circuit television receiver, and 
I'V camera points down at the face 
the scope taking continuous picture 
for transmission to a receiver in Idk 
wild’s control tower. This 
information to the verbal communica 
tion via loudspeaker between tower and 
center controllers at their scopes. The 
TV screen is a replica of the scope, and 
a center controller can watch a tower 
controller point to an individual tar 
get, or vice versa. This system is still 
under evaluation 

Three additional VG-1 will 
be installed in the near future to dis 
play information which will be supplied 
to the center by an Air Defense Com- 
mand radar at Palermo, N. J. via mi- 
crowave link. This “filler” radar, it is 
hoped, will link New York and Wash 


ington with continuous radat 


converging on the 
been handled by 
of delay, 


moving 


sepat i- 


said, 


with tw 


vertical scope. the 


own 


maximum range 1S 


sectors, each 


adds visual 


scope S 


centers 


coverage. Long range planning calls 
for another filler radar to be tied in 
from Montauk Point at the tip of Long 
Island, extending the chain to th« 
Poston center. This may be in use in 
1960 
Another 
York center 
radio frequencies for direct communica 
At La Guardi 


there are now over 50 


improvement in the New 


was the provision of new 


tion there was only on 
channel available; 

The Cardatvpe 
18 months in the 
plan 
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from an al 
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line, a center 


cards representing the route desired 
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Caras | 
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ich card represents one fix. The 
Ma hine 
and variable information such as ait 
craft 
tude is punched into the 
with the cards. An 
then 


strip for each ¢ 


speed ' 
IBM 
1utomatic 
flight 
ard, i. each fix 


identification, type 
along 
tv 
writer 


print ! progres 


Control Area 


The center’s control area is bounded 
roughly by Salisbury, Md., to the south 
Hartford, Conn., to the north, and 
Brookville, Pa., to the west 


offshore with th eanic sect 


plus a zon 
100 mi 
taking over from that point. The 
broken down into 18 sectors 
ind flights ar 
to another 

Vhe oceanic 
trafic along routes to | Puert 
j ind the Azor North Atlant 
th ew York 
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Reason 
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led as domestic trafhc and 
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that transatlantic 
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until they 
trol areas 
\ group of New York's contr ler 
been training f the UNIVAC 
January, and have pro 
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have 


operation sinc 
grammed the 
phase of us¢ 

Six flight data positions aré 
UNIVAC. Flight plan 


will be nverted 


being set 
up to service the 
information 
punched cards and introduced int 
the computer. UNIVAC will then a 
cess flight data from its memory drum 
and automatically type flight progr 
strips with the corresponding comput 
tions included 

Staff in the Idlewild 
numbers as many as 9 
watches, up from a maximum < 
the old quarters at La Guardi 
are 42 
center, five 
controllers 


center 


men 
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AVIATION WEEK artist’s conception of the F-108 long range interceptor. Two Mach 3 F-108s may be fabricated in 1960. 


Economy Critical in Mach 3 Transport 


This is the second of two articles on 
Mach 3 aircraft. The first article ap 
peared in last week’s Aviation WEEK. 

Washington—Aircraft industry studies 
indicate that a Mach 3. commercial 
transport not only is feasible with re- 
spect to structural design and propul- 
sion requirements, but that seat mile 
costs may be substantially lower than 
with subsonic jets 

lhe same general provisions which 
make possible efficient design of Mach 
3 manned military aircraft apply to 
Mach 3 commercial transport airplanes. 
In the latter, however, economics is a 
more critical factor 

Experience with operational Mach 2 
fighters and Mach 4 ramjet test vehicles 
indicates that efficient lift-drag ratios 
can be realized for high supersomic trans 
port operation. For the over-all ap- 
proach to the Mach 3 transport, how- 
ever, design experts feel that this super- 
sonic carrier will require the most 
brilliant engineering ever designed into 


a commercial configuration 


Although specific design details have 
not jelled for the Mach 3 transport, it 
is conceded that the over-all configura 
tion will be radically different from to 


38 


day’s transport forms. By present stand 
ards, the wing will be extremely thin, 
making it impractical for storage of fuel 
as in present-day transports. This will 
introduce a precedent in transport de 
sign by making it imperative for a sec 
tion of the fuselage to carry the fuel 
lo meet this requirement, fuselage will 
have to be deepened or extended. 


Fuel in Fuselage 


Present indications are that storage of 
fuel under the fuselage floor will not 
be the safest, most practical location, 
leaving the alternative of a separate ex 
tensive fuel bay added to the fuselage 
ift of the passenger cabin, with a sepa 
rating bulkhead sufficiently strong to 
take all sloshing and decelerating loads 
Phis will mean an unusually long fuse 
lage by present standards. While stor 
age of fuel in the fuselage may create 
some misgivings among airline operators 
und the traveling public, the feeling is 
that this location is safer than wing fuel 
storage 

hese fuel limitations may also be ap- 
plicable to military designs in the Mach 
> category. If additional fuel is carried 
in external stores, such as tip tanks or 


suspended pods, this procedure we uld 


appear practical only for military use 
One of the big factors in the Mach 
transport will be the problem of cock 
pit and cabin cooling in view of the high 
heat of incoming air normally used for 
cooling and the high skin temp 
tures generated by the high cruise spe¢ 
Insulation provisions will be adequat 
to meet the task but, in addition 
frigeration requirements will be boosted 
to cool incoming 500F air down to a 
comfortable 70F for the 85 to | 
passengers carried by the Mach 3 tr 
port. Opinion is that the refrigeration 


svstem will have a vastly large1 
than anv installation used for 
in the past 

The transport probably will nee 
heating system. This will eliminate the 
weight involved in heating provisions 
for present passenger cabins. Absenc 
of a heating svstem also will eliminatk 
fuel requirements for heating—another 
substantial weight saving. Probably onl 
1 small heater will be required to service 
the airplane while on the ground in win 


i no 


ter, and perhaps a ground-cart heater 
could do the job 
A contingency of decompression at 


t 
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~ 
60,000 to 70,000 ft. altitude, probably 
the cruise level for a Mach 3 transport, 
will prompt transport designers to ini- 
tiate extreme measures for passenger 
safety. 

One provision that is likely to be 
introduced is the use of smaller and 
thicker passenger-cabin windows. 

Che steep climb of the Mach 3 trans- 
port will also introduce a condition 
strange to today’s passenger. The angle 
of the floor will create a new sensation 
during a walk between forward and aft 
cabin, and passengers probably will be 
required to remain seated during the 
entire climb. 

First Mach 3 transports may be lim- 
ited to transcontinental range—about 
2,400 mi. along the Great Circle pat 
tern—because of the quantity of fuel 
consumed in a high altitude supersonic 
flight 

For transatlantic service, such as New 
York to London (approximating 3,400 
mi. along the Great Circle route), a 
larger size transport than would be 
available initially would be required 

If design were to begin on a Mach 3 
transport now, one estimate of a time 
scale indicates production of a proto 
tvpe in about two and a half years, a 
vear for flight testing, with attainment 
of line production by 1963-64, and air- 
line operations in 1965 


Design Similarities 

Without any relation to any specific 
design, numerous factors are common 
to Mach 3 manned aircraft configura 
tions, whether military or transport 
e Existing runway facilities will be ade- 
quate for takeoff of Mach 3 family of 
aircraft because of the large amount of 
thrust available from the advanced 
powerplants and the large wing area 
which will be required for low wing 
loading for high altitude cruise. Since 
most of the aircraft's load will be in 
fuel, which will be substantially con- 
sumed before letdown, landing weight 
will be relatively low. This factor, 
coupled with the large wing area, would 
make landing no problem. 
e Temperature probably is the greatest 
single factor influencing design of the 
Mach 3 aircraft. Skin temperatures will 
varv over the surface of the aircraft 
Landing edges, wing lower surface, 
engine areas and intake ducts will show 
higher heat values. For steady-state 
cruise, average temperature over the 
iirframe might run 500 to 530F, but 
some other critical points may climb to 
9001 
e Maintaining fuel at tem- 
perature, probably by adequate insula 
tion, also will be a prime requirement 
both from the standpoint of safety and, 
with respect to both JP types or high 
energy fuels, to avoid coking on tank 
surfaces. Coking might introduce th« 
dangerous possibility of the material 


reasonable 
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flaking from the tank and being carried 
into the lines to the engines 
¢ Cooling of equipment in both mili 
tary and commercial Mach 3 aircraft 
will pose a considerable hurdle, but the 
progressive state of development is ex 
pected to be sufficient for solution of 
the problem. Simplest approach would 
be to engineer components to with 
stand heat without cooling. This would 
be feasible in some instances but most 
internal installations will require som 
intensive cooling scheme 

Individual systems will require spe 
cific approaches to solve heat problems 
In general, various svstems for Mach 3 
aircraft will involve greater capacity d« 
mands and this in turn will introduce 
necessity to reject considerably 
heat, sharply boosting cooling requir 
ment and increasing equipment weight 
Probablv extensive use will be made of 
individual refrigerated compartments 
for critical installations. 
® Circulation cooling has been consid 
ered to promote boundary laver control, 
because the cool dense laver adjacent to 
the surface would improve flow sta 
bility. The feeling among designers is, 
however, that the present state of dc 
velopment would not permit incorpo 
rating circulation cooling in Mach 3 
aircraft ] of water as the 


more 


General use 
cooling medium probably would intro 
duce too high a weight penalty, but 
research is being pushed to devise eff 
cient methods for use of circulation 
because substantial benefits 
would stem from successful solution of 
the problem. 

e Electrical system insulation material 
may require ceramic coatings. Rotating 
machinery probably will require special 
treatment, opinion is that the 
limit of usefulness of organic lubrica 
tion compounds is being approached. A 
number of schemes are under considera 
tion, including development of high 
‘temperature greases, drv film lubricants 
and use of dr 
ceramic material 
© Hydraulic systems will requir 
not only able to withstand hig! 
but to carry substantially 
sures as well 

e Marking materials for external us: 
insignia or instructions 
ably will be a ceramic tvpe 

@ Ceramics will be used in radomes and 
antenna because of heat rated in 
Mach 
e High-temperature glass probably will 
well as wind 
screens in double thicknesses with spacc 
between them for thermal insulation 
Surface likely will avoid compound 
curvature, will consist of a series of flat 
planes to obtain good optical charac 
teristics. Big problem will be design of 
adequate edge attachments 

e Airframe of the Mach 3 aircraft will 
be a substantial departure from the 
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However, over-all structure will include 
both welded attachment 
cal fastenings 
© Heat-resistant 
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tion-hardening stainless steels and high 
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high specific heat and corrosion resist- 
ance are extremely attractive properties 
and offer big advantages if the material 
can be brought along quickly. 

e Bulk of the materials for Mach 3 
aircraft will be in flat rolled form, in- 
cluding light-gage plate, sheet, strip and 
foil. Big problem in these high-tem- 
perature flat-rolled products will be to 
obtain the material in sufficient widths 
and lengths, desired flatness and close- 
gage + soadieg Excess gage, even in 
thin steel and titanium alloy sandwich 
structure, can result in significant weight 
increase. 

e Sandwich structure, both brazed hon- 
eycomb core-to-skin and _ resistance- 
welded corrugated core-to-skin types, 
will be used extensively in Mach 3 air- 
frames. Big advantage of the sandwich 
is the structural stability obtained with 
very light-gage high-temperature mate- 
rials. Configuration gives a smooth sur 
face relatively free of oil-canning and 
flutter under load. Additional benefit is 
the insulation effect sandwich structure 
gives. 

© Detail design of the structural sand- 
wich to permit efficient unloading will 
make inserts and edge attachments crit 
ical considerations. 

© Reproducible product as distinguished 
from the laboratory product, will have 
to be achieved. 

@ Tolerances of brazed or resistance- 
welded detail parts will have to be held 
to a closer degree than on conventional 
structures. 

e Highest emphasis will be placed on 
quality control because inspection of a 
sandwich structure will not be feasible 
after makeup. 

¢ Development of brazing equipment 
will get considerable effort. This in 
cludes heating media and tooling such 
as handling, positioning and straighten 
Importance of this aspect 


ing fixtures 
sandwich 


for production of Mach 3 
structure is underscored by a proposal 
for a brazing facility which North Amer 
ican Aviation submitted to the Air 
Force in connection with its WS-110A 
weapon system proposal. 

e Heat-treatment will involve the prob 
lem of compatibility of the brazing 
cycle with the heat-treat cycle. Another 
consideration will be avoidance of warp 
age during the heat-treat cycle follow 
ing brazing and during the welding c\ 
cle itself 

e Problem of handling stecl and ti 
tanium alloys for Mach 3 aircraft, both 
at the supplier’s site and in the shop, 
will be substantially more critical than 
with today’s aluminum allovs Aim 
will be to prevent physical damage and 
contamination, even to the extent of 
fingerprints, and to avoid reaction ef- 
fects of general temperature condition 
and brazing and welding cycles, leading 
to corrosion and embrittlement. ““White 
glove” handling may be indicated as 
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FREEZE-UP of solenoid-controlled valve in airborne system at —65°F can 
choke off vital air supply. Manufacturer faces tight contract delivery schedule. 





SPECIAL HEATING unit custom-designed and delivered by G.E. in 5 days 
enables stock valve to function properly, saves customer time, money. 


AIR VALVE OPERATING AT —65°F SHOWS HOW... 


General Electric Specialty Heating 
Maintains Component Temperature 


When components must be kept at 
operating temperature, G-E specialty 
heating equipment does the job! Ther- 
mal conditioning applications ranging 
from hydraulic and electronic compo- 
nents to tiny test instruments have all 
been solved by experienced G-E heating 
engineers. 


LET US ANALYZE YOUR HEATING 
PROBLEM. Whether it’s fast delivery 
on a prototype or quantity production, 
General Electric can provide specialty 
heating products engineered to your 
specific component needs. 


FOR MORE INFORMATION contact 
your local General Electric Apparatus 


Sales Office or send coupon. 


General Electric Company 
Section X220-12, Schenectady 5, N. Y. | 


| Please send bulletin GEA-6285A, G-E | 


| Specialty Heating Equipment | 
| for immediate project | 
| for reference only | 
| Name | 
I Position | 
Company : 
] City State 


She ooh 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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SAVE UP 10 
90% OF COSTS WITH 






ALCOA PREMIUM CASTINGS 


Aicoa® Premium Castings permit 


enormous savings in the production of 


aircraft components which formerly 
required extensive machining. For ex- 
ample—some especially complicated 
impellers cast in aluminum have re- 
sulted in savings of 90 per cent, or 
$1,000 less than machined pieces. And 
they meet every requirement for high 
strength and smooth surface finish. 

Impellers are exacting items. They 
spin at tip speeds up to 2,500 fps 
(60,000 rpm for a 914” diameter part). 
Cast with Alcoa premium-strength 
C355-T61 aluminum alloy, properties 
are guaranteed in the casting. The 
smooth, curving blades, often taper- 
ing to a delicate 42” edge, have .005” 
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to .010" tolerances. Even difficult 
shrouded impellers with cored air 
passages, which are cast with a surface 
finish guaranteed to 125 microinch 
maximum, actually run 50 to 90 micro- 
inches in most cases. 

Alcoa has steadily been refining its 
ability to produce high-speed rotating 
parts since 1944. Research through 
spin-testing, stress analysis, high- 
strength plaster cast molding and new 
alloys has evolved this unique proc- 
ess with exceptional cost savings. 

The premium-casting process, so 
successful with highly stressed im- 
pellers, is an exclusive Alcoa develop- 
ment. For information about saving 
on your machining costs with Alcoa’s 


premium-casting process, call your 
Alcoa sales engineer. Or write Alumi- 
num Company of America, 1800-G 
Alcoa Building, Pittsburgh 19, Pa. 





Mechanical Properties of Alcoa C355 Pre- 
mium-Strength Castings, Spec. MIL-C-21180, 
Type Ila for highly stressed regions are 








Guaranteed Min. Typical 
UTS, psi 44.000 47,000 
TYS, psi 33,000 36,000 
EL,% 3.0 6.0 





Your Guide to the Best in Aluminum Value 


+ ee) 
aS e "e 
a , “ALCOA THEATRE” 
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part of the general education program 
process engineers feel will be necessary. 
® Specialized facilities will have to be 
developed for in-process and in-service 
repair of sandwich and welded struc- 
tures. Special jigs and fixtures, even 
mechanic kits, will have to be devised 
for the exacting job of repairing the 
structure without destroying the prop- 
erties of the original weld or braze. 


Bristol Develops 


Proteus 760 Series 


London—Bristol Aero Engines Ltd. 
announced three new versions of the 
Proteus 750 engine, to be known as 
the 760 series. The company says the 
turboprop engines are designed to pro 
vide lower fuel consumption and, with 
one exception, higher power. 

The Proteus 761 incorporates com- 
pressor modifications giving a 3% im- 
provement in specific Facl consumption 
under cruising conditions. Maximum 
power of the 761 is similar to the 750 
but is developed at a much lower com- 
pressor rpm. than the 750. 

The Proteus 762 is almost identical 
to the 761 with the exception of a dif- 
ferent fuel injection and recalibrated 
control unit. 5% more power is avail- 
able for takeoff. Cruise fuel consump- 
tion is the same as for the 761. 

The Proteus 765 is similar to the 
761 and 762 with an increase in cruise 
power. Cruising specific fuel consump 
tion is the same 

Bristol gives the following perform- 
ance for the four Proteus engines: Pro 
teus 755 takeoff ratings of 4,160 ehp.., 
3.705 shp. and 1,180 thrust Ib. Proteus 
761 takeoff ratings of 4,210 ehp., 
3,740 shp., 1,220 thrust Ib. Proteus 
762 takeoff ratings of 4,350 ehp., 3,870 
shp., 1,150 thrust Ib. and Proteus 765 
takeoff ratings of 4,445 ehp., 3,960 shp 
and 1.260 thrust Ib 

Cruising specific fuel consumption 
at 25,000 ft.. 325 kt.. with maximum 
continuous power is given as 0.499 Ib. 
hr./lb. for the Proteus 755 and 0.486 
for the 760 series. 


Upper Air Studies 
Made Over Argentina 


Buenos Aires—l ests of Argentina’s 
upper air were started recently by U.S. 
Strategic Air Command team to gain 
precise information about jet streams, 
clear air turbulence and cosmic radiation 
in the next 18 months. 

lest equipment includes Lockheed 
U-2 weather research jet, capable of 
sustained flight above 55,000 ft. U-2 
used for sampling atomic radiation, is 
fitted with test gear by National Ad- 
visory Committee for Aeronautics and 
Wright Air Development Center. 
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Your special potentiometer windings can 
now be produced with consistent, preci- 
sion accuracy in production quantities! 
Pacific Scientific’s new plant facilities 
and specially designed microscopic 
winding equipment can now provide 
extremely close linearity tolerances on 
your special designs whether standard 
or sub-miniature, and in unusual con- 
figurations. Elements are wound to your 
own specifications on glass, Formvar- 
covered copper or aluminum mandrels, 
and X-Y recorder inspection assures 
uniformity of quality. 
Pacific's engineering department can 
also help solve your special problems 
. and complete environmental facili- 
ties are available to test to the most 
rigid military specifications. 
Call or write Pacific for engineering 
assistance On your special potenti- 


ometer problems — today! 


complete potentiometers 

Pacific also designs and builds complete 
potentiometers — both rotary and linear 
motion —to suit your requirements. 





PACIFIC SCIENTIFIC COMPANY 
P.O. Box 22019, Los Angeles, California 
Gentlemen: 

Please send me your new advance data 
folder giving engineering and design 
information on Pacific’s special linear 
potentiometers. 

ND iaiteicinnincritminontart eS 
Company —_ “ 
Address ___ ‘ 

a State 
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Can you name this airport? 


Clue: The New England city it serves is the 
home of a famous Ivy League university. 


Now test your aviation-oil memory: Do 
you remember these important reasons why 
Gulf oils are better for your engine? 
1. In addition to providing efficient, thorough 
lubrication, Gulf Aviation oils help keep engines 
clean—and safe! 
2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

Choose either Gulfpride Aviation Oil Series D, 


Fly safely with a 
Gulf-clean engine 


AVIATION PRODUCTS 


the detergent oil, or Gulf Aircraft Engine Oil, 
the straight mineral oil. Both keep your en- 
gines Gulf-clean and safe. 

The airport? You Yale men will recognize it 
as New Haven Municipal Airport, located four 
miles southeast of New Haven, Conn. It has 
two paved runways—the longest, 4,768 ft. 

Here you'll find Gulf Aviation products and 
friendly, efficient service under supervision of 
Jack Usher, president, Usher Aviation, Inc. 


IRCRAFT 


ENGINE 
Or 


GULF 
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SVE antenna scale models are of a three element array applicable to a low frequency early warning radar (left) and a satellite tracking array 
which would employ 60 ft. spans to obtain a 1.2 deg. pencil beam. Picture at right compares SVE cigar element with conventional Yagi 


Shape Vies With Parabola 


New Antenna 


By James A. Fusca 


Garden City, L. L—Familiar para 
bolic antennas used in radar, tropo 
spheric and ionospheric forward scatter 
communications face serious com- 
petition from a new antenna technique 
said to offer similar performance for 
smaller size, less weight and appreciably 
reduced cost 

Called the SVE (Swept Volume Eff- 
ciency) antenna principle, technique has 
been developed by GB Electronics 
Corp., a newly formed subsidiary of 
General Bronze Corp. The SVE method 
provides for a more efficient use of a 


may 


group of end fire antenna elements 
assembled into a broadside array. 
The new antenna design concept, 


according to the company, can provide 
reductions in the volume swept by ro- 
tating antennas of as much as 10 times 
for large antennas at VHF and UHI 


frequencies or, conversely, gain improve- 


ments of 50-200% in the same vol- 
ume 

SVE antenna consists of an array of 
end-fed directional radiators, each of 


which is made up of an active feed and 

number of passive metal disks spaced 
along a supporting rod to guide the 
electromagnetic energy into space in a 


narrow beam 


Improvements Claimed 


With this technique, the company 
believes major improvements can be 
made in the design of antennas ranging 
in use from airborne early warning radar 
to space platform communications. For 
example, specific advantages claimed for 
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the forward scatter type of antenna are 
© Lower cost. Simplicity of an antenna 
from produced 
clements requiring light 
mounting structure means that the in 
stalled cost of this type of antenna will 
be very low in comparison with large 


irrav assembled easil 


ind only a 


parabolas 

® Less weight. Because this type of at 
ray requires only lightweight aluminum 
antenna elements and the 
over-all weight will be apprec less 


supports 


I ibly 


MODELS of 60 ft. conventional parabolic antenna and SVI 


with 60 ft 
lobe levels. 








spars show relative size and weight for same gain 


than that of a parabola with compar 
performance 

¢ Shipping and assembly. Packed 
shipment im antenna afray eqw 


In performance to a con 


bolic antenna 60 ft. in diameter ¢ 
DC hipped ina ngi iT ft m 
sembled at destination in the equi 

of two man da 
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SPACE FLIGHT and NUCLEAR PROPULSION 


A drastic reduction in vehicle mass ratios... substan- 
tially increased specific impulse values ...a capability 
for achieving very high speeds...these are some of 
the significant advantages that will come from the 
application of nuclear energy to space flight. 

A number of different propulsion systems have been 
proposed to utilize nuclear reactions. The simplest 
system consists of a fission reactor through which the 
propellant is passed, heated, and then expanded 
through a rocket nozzle. Fission reactors can also be 
employed as a source of energy to generate electric 
power, which in turn can be used to accelerate ions 
or charged particles, or to create and accelerate a 
plasma. And fusion reactors, when developed, can be 
used to generate electric power for the same purposes. 
In addition, in the case of the fusion reactor, there is 
the attractive possibility that the reaction energy can 
be used directly without conversion to electric power. 

The fission-powered thermal propulsion system will 
probably constitute one of the next major advances in 
space technology. As an example of the gain which 
can be achieved, consider a vehicle with a payload 
weight of about 25 tons for a manned flight to one of 
the nearer planets, landing, and returning. Powered 


by chemical rocket engines, the takeoff weight for such 
a vehicle would be 50,000 tons. But powered by a 
fission-thermal propulsion system, weight at launch 
would not exceed 500 tons...a 100-fold reduction in 
the mass ratio. Considerably greater gains are pre- 
dicted for the more advanced systems. 

Systems studies and advanced research in the appli- 
cation of nuclear energy to the requirements of space 
flight are in progress at Space Technology Laboratories. 
This work illustrates the emphasis at STL on the 
exploration and development of new concepts and 
techniques in ballistic missile and space technology. 

Both in support of its over-all systems engineering 
responsibility for the Air Force Ballistic Missile Pro- 
gram, and in anticipation of future system require- 
ments, STL is engaged in a wide variety of analytical 
and experimental research. Projects are in progress 
in electronics, aerodynamics, hypersonics, propulsion 
and structures. 


The scope of activity at Space Technology Labora- 
tories requires a staff of unusual technical breadth 
and competence. Inquiries regarding professional 
opportunities on the STL Technical Staff are invited. 


Space TECHNOLOGY LABORATORIES 


A Division of The Ramo-Wooldridge Corporation 
S730 ARBOR VITAE STREET ¢ LOS ANGELES 45, CALIFORNIA 


























On the air routes of the world, the Britannia has 
blazed a trail of success. 

Flight crews have expressed great confidence in the 
Britannia. Airline engineers have praised the relia- 
bility of its fine Bristol Proteus jet-props. Operators 
have been impressed by the exceptional operational 
economy of the Britannia and its remarkable versa- 
tility. Passengers have welcomed the speed, luxury, 


and smooth, quiet comfort of the ““Whispering Giant.” 


World-wide service by Britannia 
Today, Britannias serve five continents with Canadian 
Pacific, BOAC, El Al and Aeronaves. 

Further Britannias have been ordered by Cubana de 
Aviacion, Hunting-Clan Air Transport, the British Minis- 
try of Supply and the Royal Air Force. 


A remarkable record 


Britannias hold many commercial records. They have 
broken transatlantic speed records between London and 


New York no less than eight times. They have clipped 
hours off schedule flights on trans-oceanic, trans-continen- 
tal, and inter-city routes. 

Equally spectacular is the record of the Proteus jet- 
prop. The overhaul life of the Proteus 705 reached 1,300 
hours within 13 months of airline operation—the most 
rapid extension in aviation history. 

All in all, the Britannia’s in-service record has proved a 
great triumph, acknowledged by the flight crews, aero- 


engineers, operators, and travellers of the world, 


BRISTOL - 
ritannia 


ENGLAND 





BRISTOL AIRCRAFT LIMITED 


THE BRISTOL AEROPLANE CO (USA) INC, 


400 PARK AVENUE, NY 22. NY 
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JET-PROP BRITANNIA 


triumphs ona great 
variety of world air routes 


FLIGHT CREWS, AERO-ENGINEERS, OPERATORS, TRAVELLERS, 
ALL ACCLAIM THE “WHISPERING GIANT'S” REMARKABLE RECORD 





Herman Nelson 


PORTABLE HEATING and VENTILATING 


keeps men and machines at work 








Van Heating, when a Herman Nelson 
portable heater was furnished as part 
of a mobile electronics van. Built right 
into the van, it exactly fits the needs 
of this new mobile unit. 


Engine Maintenance is a must — 
even under severe winter conditions. 
With efficient portable heaters on the 
job, mechanics on this engine test stand 
are able to make necessary adjustments 
and repairs — impossible under usual 
sub-zero conditions. Instant portable 
heat solves the problem. 


Space Heating, temporary or partial- 
ly completed structures become usable 
when Herman Nelson portable heaters 
move in to furnish quick, unfailing 
heat. Serving the Defense Establish- 
ment everywhere is Herman Nelson’s 
major task. Put 16 years of experience 
to work on your next portable heating 
or ventilating problem. 


Pritriciiiiiants Ai. Bitter 


COMPANY, INC. 
Lowisville, Kentucky 


DEFENSE PRODUCTS DIVISION 





mote areas. It is mounted on a conven- 
tional tower, the tower can be erected 
with a gin pole, does not require a crane. 
¢ Environmental adaptability. In re- 
gions where icing conditions severe 
enough to affect the antenna’s imped- 
ance matching might be encountered, 
simple de-icing units requiring only a 
fraction of the energy necessary for para- 
bolic antenna de-icing can be installed 
without affecting the performance of 
the array. 

e Pattern changing. Antenna array pat 
tern can be adjusted with relative ease 
so that antenna can be custom engi- 
neered to meet the requirements of spe- 
cific sites. 

e Maintenance. Simplicity and light- 
ness of the antenna and its support 
structure will reduce maintenance and 
replacement costs. 

As a manufacturer of large parabolic 
antennas, GB Electronics Corp. will be 
competing for its own market with the 
new SVE technique. While develop- 
ment work at present is under military 
sponsorship, the company has invested 
approximately $100,000 in its own de- 
velopment program over the last year 

Among the proposals outstanding for 
pplication of the SVE technique at 
present, are several proposals for roto 
domes and radomes for airborne early 
warning aircraft, antennas for the new 
European “Ace High” and other tropo 


spheric scatter communications net- 
works, and satellite tracking antennas. 

Directivity of all antenna arravs is de 
termined by interference between the 
propagated waves of electromagnetic en 
ergy. By using a large number of 
sources of radiation, such as the banks 
of dipoles in a broadside array, it is pos- 
sible to strongly reinforce the radiation 
of energy in a desired direction while 
reducing the radiation in other direc- 
tions. These sources of radiation mav 
be any type of antenna. 


Array Terms 


I'wo terms are important in discuss 
ing the properties of antenna arrays 
© Element function. The element func 
tion of an array is the radiation pattern 
of a single antenna element such as, 
for example, the radiation pattern of 
one dipole of a bank of dipoles used 
to feed a broadside array 
e Array function. The result of 
bining the element functions of a group 
of similar elements by multiplying the 
element function of a single antenna 
by an array function is to provide the 
radiation pattern of the group. The 
group may then be treated as a single 
source of radiation 

A linear multi-element 
of a large number of equally spaced an 
tenna elements fed by equal currents in 
phase to obtain maximum directivity in 


com 


imrav consists 


With thi 
of directivity can 
number of 


the forward direction 
of array, a great deal 
be obtained, but a larger 
minor lobes are likely to be present 
As the gain required from antenna 
arravs for radar and communication 
use has increased over the 
vears, an attempt has been made to 
limit the antenna size bi 
changing from simple antenna element 
such as the dipole to “end fire” ek 
ments such as the polyrod, the helix 


past several 


crease of 


modulated surface wave elements such 
as the ind the ladder, the Yagi 
the ferrod, flush slot arravs and other 

Theoretically, the far field radiation 
pattern of an array of identical elements 
is the product (in field intensity) of the 
element factor and the array factor. In 
the past, this theoretical performance 
could never be approached using con 
ventional end fire elements which are 
long with respect to the spacing bx 
tween them because thev generally ar 
of the “leaky wave” type 

That is, they radiate continually along 
their length which causes interference 
in the beam formation of adjacent el 
ments coupling ind interaction. On 
type of element, however, does not d 
This type i 


cigal 


play these characteristics 
known as the cigar form 

rhe cigar type of end fire element 
sembles in some ways the 
Yagi antenna used for 


conventional! 


television rr 


IGHTWEIGHT High Temperature Insulating Blankets are made with either cloth or 


metal covering for all types of gas turbine. 


They will prevent heat transfer from hot surfaces and keep the temperature of 


surrounding structural members below critical limits. 


They are custom built for 


accurate fit, easy to fit and to take off, and no trouble at all to clean and maintain. 


They can be made in varying thicknesses to suit the temperature drop required. 


REFRASIL materials—pure silica fibre capable of withstanding continuous temperatures of 
1000°C — are available in the form of batt, tape, cloth, sleeving, cord, bulk fibre and yarn. They 
are unsurpassed for high temperature thermal and electrical insulation where weight saving 
is important. 


REFRASIL Blankets and materials are obtainable in all countries outside the 


American 


continent from The British Refrasil Co. Ltd. Write today for a detailed descriptive brochure 


THE BRITISH REFRASIL COMPANY LIMITED 


Stillington, Co. 
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ception which mounts an active dipole 


Durham, 


England Telephone: Stillington 351 


terns agreed almost exactly in terms of 





Conventionally, the design of this 





ception which mounts an active dipole 
on a supporting rod with several passive 
directional dipoles spaced in front of it 
In the cigar element, the directional 
rods are replaced by metal disks which 
direct electromagnetic energy in much 
the same wav, but which have the ad 
vantage of propagating any type of 
polarization. 

This cigar type of element can be 
made to radiate as a true surface wave 
imtenna by adjustment of element 
parameters. A surface wave propagated 
along the axis of the cigar element has 
no radiated component in the transverse 
direction, which means that the field de 
cays at least exponentially in the trans 
verse direction as it travels along the 
axis of the antenna until it reaches the 
discontinuity of the element end where 
the wave is launched into space 


Element Spacing 


By spacing elements with a gap of 
more than one wavelength between 
them, the far field beam of each ele 
ment can form with virtually no inter- 
action with adjacent cigars which pro 
vides an exceptionally directive beam 
in both the horizontal and _ vertical 
planes. In this case the element direc- 
tivity varies as a function of length but 
for a fixed length both pattern and 
impedance are stable over a relatively 
broad band of frequencies 

Key to the SVE technique is the de- 
velopment of a cigar element that prop- 
agates as a surface wave antenna rather 
than a leaky wave antenna. Original 
effort in the program was the mathe- 
matical determination of optimum 
number of disks in an element, clement 
spacing and element length for a speci- 
fied diameter and side lobe level 

The effort showed that for diameters 
under 10 wavelengths an improvement 
could be obtained in azimuth directiv- 
ity over the performance of conven 
tional end fire arrays employing tapered 
current distribution while maintaining 
the same side lobe level, plus an addi- 
tional increase in gain obtained through 
the use of longer and more efficient 
elements. For diameters of over fifteen 
wavelengths, some reduction in azi- 
muth directivity was predicted mathe- 
matically but the over-all gain improve- 
ment extended to much larger di- 
ameters. 

First array built was a model designed 
to operate at 2,000 mc. Its diameter 
(swing circle) was four wavelengths 
Three elements were used, each 2.25 
wavelengths long, spaced 450 deg. apart 
and fed in parallel with equal ampli- 
tude. The measured vertical beamwidth 
was nominally 27 deg., the azimuth 
beam width 12.5 deg., side lobes 23 
db. maximum, and gain 19.5 db. 

Side lobes remained under 23 db. 
over a 15% band, as predicted mathe- 
matically. Measured and predicted pat- 
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terns agreed almost exactly in terms of Conventionally, the design of thi 
half power and null beam width, side type of antenna involves placing a num 


elements along 
with other ek 


lo obt in 


lobe levels and angular position. ber of low directivity 
An important feature in terms of pat the diameter of 
tern band width, confirmed by measure ments stacked in elevation 


a circle 


ments on the model, is that for any the narrowest possible beam width both 
fixed design the element and array factor in azimuth and elevation consistent 
beam widths vary inversely with fre with a certain minimum sidelobe level 
quency so that the ratio of beam widths each of the clement fed in equal 
for side lobe control) should remain phase and with tapered current umpli 


consistent over a relatively broad fre tudc 


quency band 
One example of the application of 


Spacing between the elements con 


ventionally is kept below one wave 


the SVE technique would be in the length to eliminate ere side lob 

design of a large rotating antenna array amul, mutual coupling between the el 
such as could be used in the rotodome ments is taken into account in design 
of an airborne early warning radar. ing the array to obtain the required 





MOHA WIK Airlines Inc. 


29% MORE OPERATING HOURS WITH 


Airwork OVERHAULED ENGINES 






During the first 4 months of 1957, we averaged 776 operating hours 
per engine with 64.79 utilization. The engines came from 3 different 
overhaul shops. Individual engine performance records persuaded us 






to switch exclusively to Airwork. 





During the last 4 months of 1957, when 509% of the engines on our 





fleet of 11 convairs were Airwork overhauls, average operating time 





increased to 1043 hours, with 86.99% utilization. This time is ¢ xpected 





to increase as all our engines become exclusively Airwork overhauled. 


E. A. “BUD” BUTTERFIELD R. R. TAYLOR 
Supt. of Maintenance Director of Maintenance 
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Solo over the Polar Cap. 


Peter Gluckmann, San Francisco’s Flying Jeweler, is used 
to accomplishing the impossible with his 225 h.p. Beech- 
craft Bonanza. And, this Spring, the “impossible” was his 
daring solo flight over the north polar cap in a single- 
engine light plane — a world record! 


“This was the hardest flight of my life — on me and on 
my plane,” says Mr. Gluckmann. “Every part of the engine 
had to be in excellent condition and stay in excellent con- 
dition — the North Pole is no place to land. 


“I used RPM Aviation Oil Compounded because long 
experience has taught me I can depend on it to keep my 
engine running smoothly under all flying conditions. 


COMPANY OF 





CALIFORNIA 


..a light plane record! 


“That's the single most important factor in long-distance 
flying over water, ice caps and mountains. Moreover. in 
the nine years I’ve flown my own aircraft on ‘RPM’ I've 
had no trouble with sticking valves and rings. That’s how 
RPM Aviation Oil Compounded has saved me hours of 
costly maintenance work — by keeping engine parts clean 
and repairs at a minimum.” 


The polar flight, from Iceland to Goose Bay, Labrador. was 
a 1,650-mile leg of a 25,000-mile flight through South 
America, Africa, Europe and back to San Francisco. Mr. 
Gluckmann also set another record his was the first 
solo flight eastward across the South Atlantic, from Recife, 
Brazil to Dakar, French West Africa. 











TIP OF THE MONTH 


Mr. Gluckmann advises: 
“Don't tie yourself down to a 
rigid timetable. Pushing for 
that last 100 miles may save 
you an hour, but it may 

cost you your life.” 


We take better care of your plane 








T.M.°S 'RPM,**  CHEVRON,** PLANE FAX," REG. U.S. PAT. OFF. 
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HOW HONEYWELL HELPED 
VANGUARD | ACHIEVE 


A NEAR-PERFECT ORBIT 


po a satellite into a long-lived orbit is somewhat like 
threading a needle’s eye—with the needle up in the sky. Van- 
guard not only had to hit this hypothetical needle’s eye but go 
through it at the correct angle. 

Utilizing no signals or impulses from the ground, Vanguard 
accomplished this superb feat. Did it with its own powerful 
rocket engines controlled for most effective utilization by its own 
complex assemblage of components and systems. The Martin 
Company, prime contractor, designed and built the Vanguard 
rocket for, and under the close supervision of, the Naval Research 
Laboratory. 

Vanguard's vital space reference system was Honeywell's con- 
tribution. And it was this precise system that, in conjunction with 
the autopilot, (1) guided Vanguard in the proper flight path, and 
(2) pitched Vanguard at various angles necessary to achieve 
near-perfect orbit—so nearly perfect that experts estimate the sat- 
ellite will remain in orbit up to 200 years. 

The turn was accomplished as the diagram at left shows. 

The total turning angle was achieved within 1% of the angle 
planned. 

The Inertial-type Guidance System, used in Vanguard, is an 
adaptation of Honeywell's True Inertial System which enables a 
missile to know where it is—and where it is going—by remember- 
ing where it started from. Such systems provide non-jammable 
guidance beyond the reach of radio or radar. 


Inertial Guidance is another ex- 
ample of Honeywell's continuing 
contribution to space research, If you 
have problems in the design of sys- 
tems or components for missiles and 
aircraft, call or write Honeywell, Mili- 
tary Products Group, 2753 Fourth 
Avenue South, Minneapolis 8, Minn. 





Honeywell 
“Wilton Prodi. Chou 
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HERE is INFORMATION amplitude distribution and impedance 


hele Sd as. . en 





It takes brains... 


to guide a missile . . . mechanical brains, 
that is, like this tough but tiny samese 
digital computer module. aaseea@ has put 
a great many brains to work designing a 
fully transistorized and miniaturized digi- 
tal computer, a critical part of amese's 
all-inertial guidance system for the Air 
Force ICBM Program. 


More brains, the human kind, are now needed for asaaa's 
inertial role in the Air Force ICBM Program. Specialized 
senior engineering and technical management positions 
with excellent growth potential are now available. Write 
to amagaz ... Professional Personnel, Garden City, N. Y. 
Prompt, convenient, confidential interviews. 


AMERICAN BOSCH ARMA CORPORATION 








HERE IS INFORMATION 


vounceo on YS 


DARNELL 


D> CASTERS AND WHEELS ~<a 
AND HOW TO SELECT THEM 


Darnell Casters and Wheels start 
cutting costs from the very first 
day of installation. With over 
4000 types of casters and wheels 
to select from you can specify 
the exact model to meet your 
requirements. 


A 
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amplitude distribution and impedance 
over a band of frequencies. On the 
assumption that feed losses are low and 
that high circulating currents do not 
exist, gain is considered to be an in- 
verse function of the element beam- 
widths 

As the gain required of airborne radar 
mtennas increased and, therefore, the 
intenna diameter, this conventional de 
sign approach had to be modified to 
reduce antenna height A solution 
idopted was simply an extension of the 
conventional approach, reducing some 
what the antenna base and substituting 
longer end fire elements for the low 
directivity elements The improved 
vertical directivity gained as a function 
of antenna height was at a cost of azi 
muth directivitv. Conventional spacing 
and large amplitude taper of the low 
directivity elements was retained 

Instead of extending ynventional 
techniques, however, use of the SVI 
concept provides an entirely different 
ipproach to the problem. Vertical beam 
width can be reduced bv using th 
longer and more efficient SVI 
ments. Although lengthening 


the avail 


. 
clements reduces 


ize, it can actually decrea 
muth beam width because 
pendent formation of the 
tern 

If the element beam width 
small amount larger than the 
tor beamwidth, the array 
ment factor product will 


t 


following characteristics 
e Product beamwidth wil! be reduced 
below the array factor width 


e First array factor side lobe will 


t occurs oO 


ippreciably reduced, since 
the skirt of the element main beam 

e Succeeding array factor side lobes will 
be reduced by the generally low element 
pattern side lobe levels 


Therefore, an appreciably smallet 


Thermionic Converter 


Thermionic converter the size of a quarter 
produces electricity when heated by a blow 
torch. Developed at the General Electric 
Research Laboratory, device is a combi 
nation of metal and ceramic disks surround 
ing a high vacuum. It is smaller and oper 
ates at a lower temperature (1,500F vs. 
3,000F) than gas filled converter announced 
last year. General Electric estimates even 
tual power output will be 1 to 10 w. range. 


BUCKETS 


and 


BLADES 


tooled by 
HERM 


RELIABILITY 


The tools we design and produce 
are used by companies that 
forge, cast, roll, machine and 
grind air foils in all configura- 
tions. Your inquiry is invited 

our field engineers are at your 


service 


THERM-ELECTRIC Meters Co.. Ine 
MAIN 34a ae ms tele & 


ITHACA. New YORK 





A-C Linear Accelerometer, Type 1A-600, 
for aircraft and missiles. Shown actual size. 


NEW LINEAR ACCELEROMETER 


FEATURES FRICTIONLESS OPERATION 
for greater accuracy, ruggedness and reliability 


In the Honeywell A-C Linear Accelerometer, Type LA-600, friction 
introduced through bearings and potentiometer slide wires is eliminated. 
This unit consists of a non-pendulous seismic mass supported on a friction- 
less spring suspension and incorporates an a-c variable reluctance type 
pick-off. 

Inherently insensitive to cross-coupling accelerations both when at 
null and when at an acceleration along its sensitive axis, the Type LA-600 
also features magnetic damping for near-constant damping ratio through- 
out its wide range of operating temperatures. Mechanical stops prevent 
damage from input accelerations beyond the specified full scale range. Write 
for Bulletin LA-600, Minneapolis-Honeywell, Boston Division, Dept. 00, 
40 Life Street, Boston 35, Mass. 


Honeywell 
HE) Mitty Pada. ooup 








DESCRIPTIVE DATA 


FULL SCALE RANGE: +0.5 to +40 G 


FULL SCALE OUTPUT: Up to 10v, 400 cps into 100 K load; Up to 8v, 
400 cps into 10 K load 


THRESHOLD-RESOLUTION: .0001G 

CROSS-AXIS SENSITIVITY: .005G moximum 
10G, 0-2000 cps 
Up to 60 G 
1.2 pounds maximum 














array base can provide an azimuth pat- 
tern of the same or narrower 
width with low side lobes while also 
leaving room for longer elements with 
a consequent narrow vertical beam 
width. 

Because the elements alone exhibit 
negligible losses, coupling is negligible 
and side lobes and cross polarization 
low, gain is a normal function of beam 
widths. The gain, therefore, is higher 
than for a wider beam, conventional 
antenna 


| 
-E FILTER CENTER 73 
P New Anti-Jam Radats—Frequency di 
versity radars, which operate simultane 
ously on several frequencies to mini 
mize susceptibility to enemy jamming, 
are now being purchased bv Air Force 
for air defense use. (For description of 


a French-developed diversity radar, see 


AW Jan. 13, p. 79.) 


beam 








> TAC Control For Mach 3—New tac 
tical aircraft control and warning svstem 
being developed for Tactical Air Com- 
mand use is designed to track targets 
flving at speeds up to Mach 3. Svstem 
will be modulated for air transportabil- 


+ 
ity 


P Helpful Tigs For Wescon Talks— 
Western Electronic Convention (Wes- 
con) has prepared and distributed to 
more than 200 convention speakers an 
cight-page booklet filled with useful tips 
and suggestions for making technical 
presentations more interesting and ef 
fective. Booklet incorporates number 
of ideas suggested by Aviation Week 
survey of several hundred engineers who 
had attended last vear’s Wescon (Jan 
6. p. 76). Next Wescon will be held 
Aug. 19-22 in Los Angeles 


> Russian, Anyone?—Vocabularv of 
Russian technical terms and expressions, 
and a pronunciation guide for Russian 
alphabet are included in July issue of 
American Society of Mechanical Engi- 
neers’ journal, “Mechanical Engineer 


ing 


> Monopulse For F-105—Lightweight 
monopulse radar, developed by North 
American’s Autonetics division for ad 
vanced versions of the Republic F-105, 
can be used for air search, ground map 


ing, terrain avoidance. as well as auto- 


matic target tracking 


> Critical Scientific Need—Lack of suit 
ible instruments and techniques for ac- 
curate measurements at temperatures 
above 1,000F is seriously handicapping 
cftorts to develop urgently needed new 
high temperature materials, according 
to Dr. Allen V. Astin, director of Na 
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tional Bureau of Standards. Russian 
journals report USSR can make regular 
calibration of measuring 
Cevices up to 6.000C. and thev plan te 
increase this figure to 12,000 by 1960, 
Dr. Astin says. By contrast, U. § 
Bureau of Standards can calibrate onh 
to 2,800C within accuracy of 8%, can 
extrapolate to 4,000C with some sacri 
fice in accuracy. Another problem area 
is that of direct force measurement for 
accurately measuring thrust of rocket 
engines. Present need is for instruments 
capable of measurng 1,000,000 Ib. of 
thrust, with error of 0.1 


temperature 


> Arinc Doppler Spec—Arinc Chara 
teristic No. 540, describing airline r 
quirements for airborne Doppler radar, 
has been approved and released. Copies 
are available, at no charge, bv writing 
Aeronautical Radio Inc., 1700 “K” St 
N.W., Washington, D. ¢ 


P Atomic Amplifier—New type of two 
cavitv gas Maser using beam of neutral 
:mmonia gas molecules, reportedly first 
of its type to exhibit unilateral gain, 
has been developed by Philco Corp 
under Army Signal Corps sponsorship 


Gaseous beam connects to electricalh 


providing separate 
Philco also r¢ 
ports its gas Maser has demonstrated 
the predicted physical phenomenon of 
molecules in an ex 


isolated cavities 


input-output terminals 


prestimulation of 
cited state greater ce 
gree of freedom for controlling the gain 


band width properties of such devices 


which promises 


P Orchids Duve—Recent Electronic 
Components Conference in Los An 
geles not only handed out conference 
proceedings containing technical papers 
at time of registration, but published 
proceedings in convenient book size 
with permanent hard cover. Proceed 
ings, published by AC Book Co., GPO 
Box 1151, New York 1, N. ¥ ire 


available for $6.00 


> Signed On Dotted Line—Major con 
tract awards recently announced by av: 
onics manufacturers include 
© Ramo-Wooldridge Corp. has received 
million contract for automat 
data processing system to be installed 
at Army Electronic Proving Ground, 
Fort Huachuca, Anz 
© Packard-Bell reports $7.3 million con 
tract from Douglas Aircraft for ground 
support equipment for Thor intermedi 
ate range ballistic missile, bringing it 
total contracts for such equipment to 
over $14 million. New award is larg 
¥* ; 


com 


$13.5 


single contract ever received 
pany, which has taken on additiona 
50,000 sq. ft. of facilities for its Tech 
nical Products 
equipment. 

e Stavid Engineering, Inc., has new 
Navy BuShips contract for $1.2 million 


] 


division to produce 


HIGH- 
PRECISION 


“e Srey 
| ° 


Making high-precision cams of all types 
is our specialty. For the past decad 
Eonic cams have been supplied 
industry for use in control mechanisr 
computers, fuel controls, special m 
chinery, etc., especially where extreme 
close tolerances are imperative. Many 


of these have limits of 1 


Special machines developed by Eor 
engineers achieve this high pre 
without the cost penalty unavoida 


using conventional! methods 


Organizational flexibility oss 
delivery of a single experimental 


or co production iot 

lf you require face y 
dimensional cams in an 
us quote your req 
lect for further informatic 


EONIC 4... 


454 E. HOLLYWOOD ¢ DETROIT 3, MICH. 
Phone TWinbrook 3-8100 


reme 





NAVY’S NEW ATOMIC DEPTH BOMB 
ANSWERS THREAT OF ENEMY SUBS 


THE NEWS THAT “BETTY” is now an operational weapon completes another 
chapter in the story of the Navy’s great contributions to the defense of our 
country. And we are proud that the Navy Bureau of Ordnance and the Naval 
Ordnance Laboratory, White Oak, Silver Spring, Maryland, developers of this 
significant weapon, called upon the facilities of AMF for the production of 
“Betty”. This is another demonstration of the fact that, when it comes to 
the tough jobs, AMF has experience you can use. 


Ant) 
Government Products Group 


eAMPERAE AMERICAN MACHINE & FOUNDRY COMPANY 


PRODUCTS 
1101 North Royal Street, Alexandria, Va. 








Regional Offices: Washington, D, C.; Dayton, Ohio; Los Angeles, Calif, 








for dynamic test and simulator equip- 
ment for radar course directing centers. 
© Hamilton Instrument, Denver, reports 
a $5.5 million award from Hughes Air- 
craft for airborne signal data recorder 
to be used in Falcon air-to-air missiles. 
l'ransistorized device will record arma- 
ment control signals sent to Falcon in 
flight to prepare it for firing. 

¢ Telecomputing Corp., Los Angeles, 
reports $623,000 contract for floated 
rate gyros from Boeing Airplane Co. 
¢ Control Data Corp., Minneapolis, re 
ceived Civil Aeronautics Administration 
contract of undisclosed size to design 
keyboard console for entering flight 
plans into data processing equipment 
used for traffic control. 

© Burroughs Corp. has received $17.4 
million Air Force contract for construc 
tion of 24 coordinate data processing 
systems to be used in SAGE air defense 
system. Contract raises Burroughs por 
tion of SAGE program to approxi- 
mately $90 million to date. 

@ Allen B. Du Mont Laboratories, Inc. 
reports $184,500 contract from Sperry 
Gyroscope Co. for a closed-circuit tele 
vision system to be used for radar bore- 
sighting and tracking of aerial targets. 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


¢ Circuit protective device, Form 101, 
becomes current limiting at about four 
times its normal current rating, prevent- 
ing the rise of fault currents to de 
structive maximums. Unit is available 
in capacities and sizes for use in 65-130 


a 


v. and 250 v. circuits in rectifier and 
electronic applications. High capacity 
and current limiting ability permit its 
being connected directly into circuits 
with short circuit currents to 100,000 
amp. Chase-Shawmut Co., Merrimac 
St., Newburyport, Mass 


e Subminiature wire-wound resistors, 
I'ypes 102 and 103, operate through 
the temperature range from 65C to 
125C with standard temperature coefh- 
cient of +15ppm., power dissipation 
of 0.15 w. Type 102 1s available in 
values from 1 ohm to 1 megohm, Type 
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103 in values from 1 ohm to 500,000 
ohms, both with tolerances of +0.05 
Ultronix Inc., 116 South Bavshore 
Boulevard, San Mateo, Calif 


e Power supply, which weighs 5.5 oz 
and occupies 5 cu. in., will supply 60 
ma. at 300 vde. from a 115 volt, 400 
cvcle a.c. input. Unit is qualified under 
MIL-T-5422C, and operates with sufh 


ciently high efficiency so as to result in 


almost no internal heat dissipation, ac- 
cording to the manufacturer. Qutput 
voltage ripple is less than 5% at full 
output rating. Master Specialties Co., 
956 East 108th St., Los Angeles, Calif 


e Frequency to voltage transducer, 
called Magacycler, converts pulse rate to 
a directly proportional d.c. voltage or 
current, providing extended linearity 
and high temperature insensitivity 
Static components give full range line 
arity of better than 0.5% with tempera 
ture variation better than 100 parts per 


million, with units meeting more rigid 
specifications available upon request, 
according to the manufacturer. Stand 
ard outputs available are 0-5 vde. fil 
tered, 0-200 microamperes filtered, and 
0-1 ma. unfiltered. Pioneer Magnetics 
Inc., 5858 Wilshire Boulevard, Los 
Angeles 36, Calif. 
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DYNA-SOAR 


» 

SPACE 

FLIGHT 

VEHICLE 

of the future 
* 


OPENS KEY 
POSITIONS IN 


AUTOMATIC CONTROL 
SYSTEMS 


STRUCTURES RESEARCH 


HYPERSONIC 
AERODYNAMICS 


STRESS ANALYSIS 


STRUCTURAL LOADS 
ANALYSIS 


HUMAN ENGINEERING 


WEAPONS SYSTEMS 
ANALYSIS 


OPERATIONAL 
ANALYSIS 


Desired qualifications: Proven 
Experience in responsible posi 
tions in aircraft or missile in- 
dustry. Technical and Mana- 
gerial capability, cognizant of 
state of arts. Advanced de- 
gree: ME, AE or EE. 


Send resume to: 
Engineering 
Employment 
Supervisor, 
Dept. E-38, 

BELL AIRCRAFT 

CORPORATION, 
P. 0. Box 1, 
Buffalo 5, 
New York. 


BUFFALO N.Y. 
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Support May Become Key Missile Role 


By Michael Yaftee 


Soaring costs of ground 
equipment are spurring a major evolu 
tion in the missile industry that threat 
ens to topple the missile from its pre 
eminent position in program planning. 

From the usual situation of devis- 
ing and adapting a ground support 
environment to fit a missile, weapons 
experts soon may be forced to design 
missiles to fit a predetermined environ- 
ment. This essentially will be the case 
with the Minuteman ballistic missile. 

Paralleling this development is the 
growing importance of the ground sup- 
port producers. Until ‘recently an after 
thought in most missile programming, 
they now are being taken in at an 
early stage and given an increasingly 
important role in over-all planning 
They have already risen from subcon- 
tractors to associate contractors on 
some programs. Prime contracts seem 
to be the next step. 

Monev is cited as the main reason 
for the realignment in responsibility. 
Today's ground support equipment and 
installations account for almost 50% 
of total missile cost. Often the figure 
runs as high as 70%. In the case of 
the Thor (AW June 2, p. 40), it is 


» 


suppt rt 


©. 
During the current fiscal vear, the 
\ir Force alone expects to spend $943 
million for missile ground support. In 
Fiscal 1960, the figure is expected to 
jump to approximately $1 billion. ‘This 
is more than five times the amount re- 
quired in 1956, more than three times 
the 1957 figure, and almost twice the 
1958 allotment 

Another important factor is com 
plexity. Designing ground ~ support 
equipment to fit a large, intricate mis 
sile often results in complicated units 
which have high price tags and low 
reliability. ‘Together they have killed 
more than one promising missile pro 
gram 

Conversely, low cost and inherent 
simplicity of ground support equipment 
have proved major factors in justifving 
the existence or continuation of a par 
ticular program 

The best wav to avoid this double- 
barrelled drawback, say ground support 
producers, is to give their companies a 
free hand from the very beginning of a 
new missile program—preferably, let 
them start it. Ideally, thev would like 
to have the military outline the mission, 
let the companies design the ground 
support complex and have the other 
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MISSILE shelter for Bull Goose looks like old-fashioned bread box 


— “tase ATE tle 


Trunnion-mounted dos: 


rapidly rolls up and back, allowing easy access to missile transporter and other support 


equipment and fast egress for the missiles. 


iirframe and 


members of the team—i.c., 
powerplant personnel, etc 


vehicle that will operate from this com 


produce a 


plex 

With the Minuteman, the 
support contractors will get their wish 
or at least the closest possible approxi 
mation to it. Onginated by an Ai 
Force group whose work on an earlier 
program there must 
be a better wavy to do things, the Min 
uteman system is designed for austerity 
lv inex 


Atlas 


ground 


convinced it that 


and is expected to be relative 
pensive compared to either the 
or the Titan. 

The program planners started with 
only the roughest concept of the system 
in mind. Principally, they knew they 
wanted a deterrent weapon. ‘The ques 
tion next was how to obtain maximum 
deterency at minimum cost. The an 
swer was reasoned out as follews 
e Large number of launching 
will have to be widely dispersed 
throughout the United States and 
loaded with missiles ready to go 
© Because of the large number of sites 
and missiles involved, both should be 


sites 


plexity 

minimum 

e Simplest way to beat 
ind costly launch 
fre out of a hol 


) 
liminate 


mics 


\A ould 
ind a gantt It 
amount 

' 


Or nuisance near 


Concealment Easy 
Moreover it 


ment cas But becaus 
designed as a deterrent 
is no need for concealment. In fact 


planner sugg 


would mak com 
the mis 

weapon, th 
nm thot th 


la 


weapon . I 
sitions be prominently marked and tl 
false I 
well to give the enemy the 
that there arc 
than there really are 
Underground locations, of c 
»iblems 


1 number of markers be us 
impr 
} 


ile S read 


more mis 
availabk 


ilso will introduce pre 
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Above) Crane lowering electrical jumper into position 
ote Connectors make contact easy, fast and| positive 
Latching mechanism & supporting plates by Aeroquip 


No human being will enter the heavily-shielded room where uranium fuel 
ese but even from atomic reactors is reclaimed. It is imperative, therefore, that every 
piece of equipment used is most durable, indestructible, and dependable 
— and can also be easily operated by cranes or mechanical manipulators. 


a Crane can Atomics Internationa!l® has selected new self-aligning Cole Connectors 
for the electrical junctions being developed for such a complex installa- 
tion. This entirely new type of connector does not rely on precision 

fey el —ig-ti— the tolerances or screw-type couplings to function properly. The unique 
two-ball and socket principle of its contacts automatically compensates 

‘ for imperfect alignment of pins, due to the use of remote control equip- 
rT -Theelilelaliale| ment. The Connector withstands rough treatment, high shock and vibra- 
tion and can be disconnected under load without damage to contacts 


Another important feature of the new Cole Connector is that it can be 


[ Ole) i-m —ii-lesialer-| made in any size or shape required, from miniaturized to high-capacity 

pins, can make any number of contacts simultaneously (thousands if 

necessary), yet can be manufactured economically in small numbers 

‘Orel elel-1e1 1°) ao. It may be the solution to your connector problem. Send us your require 
ments and we will determine if and how it can be applied. 





Division of North’ American Aviation, | Inc. 


Se Lele 


ELECTRIC Co. 


Cole Connectors can be made in 
any size, shape or capacity and 
with any number of contacts 














“ad 





EXTREMES in ground support equipment 
design are represented by complicated and 
costly Talos land-based launcher (above) 
and elemental Bull Goose launcher (below). 





s designing a missile to fire out 
of an excavation At this point, no 
ne is sure what will happen when a 


large rocket engine is ignited in a deep 
narrow pit 

l'oo, the missile must be designed for 
ertical storage Experience gained 


n the Titan and Polaris programs, 
should minimize any difficulties here 
Venting and other innovations required 
for underground launchings will not, in 
the opinion of ground support experts 
pose much of a problem either techni- 
cally or financially 

Some transporters will be needed to 
rrv missiles to the sites and to lower 
them into the pits. There is no reason, 
however, why these can’t be commercial 
vehicles modified somewhat for. this 
UTpPOSC 

Use of solid propellants will eliminate 
the need for elaborate liquid propel- 
lant storage or generating units and, at 
the same time, reduce ready time and 
starting failures 

As far as checkout equipment goes, 
most of the cost is due to the fine 
checkout units required to pinpoint 
malfunctioning areas in the missile. 
lo eliminate this equipment, at least 
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Research and Development 
Engineers and Physicists 


Specializing in Servos, Transistorized 
Circuitry, Logical Design, Microwaves 
and Antennas, Special Purpose and 
General Purpose Computer Engineering 
(Degree required) 


Make the most of your experience 


Work on advanced projects such as airborne 
radar, analysis and development of circuits for ad- 
vanced radar systems; electronic analog computers 
and general purpose digital computers; armament 
control; checkout and test equipment; bombing navi- 
gation systems; inertial guidance; analytical studies 


associated with new electro-mechanical systems 


Autonetics offers a 12-year stockpile of experi- 
ence in the design, development, and quantity 
manufacture of flight controls, inertial navigators, 
armament controls, automated machine controls, 
computers, landing systems, radar systems, data 
processing equipment, and electro-mechanical 
servo systems — plus a complete flight test section, 


specialized engineering and production facilities 


If you have a formal education, and have sound 
experience in any of the fields related to our work 
just send the coupon below Attach resume if you 


wish. 


Mr. B. G. Benning, Autonetics 
9150 E. imperial Highway, Downey, California 


Dear Mr. Benning: Please consider my qualifications for the following 
field(s 

Inertial Guidance Fire Contr Computers Bombing Nav 
gation Systems Automatic Checkout and Test Equipment 

Name 


Home Address 
City tate 
Home Phone 

Degree(s 


Experience 
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Advances in aviation technology have happened 
so swiftly that engineering materials can no longer 
be selected for their broad use, but rather for the 
specific tasks they perform. 

Today, in the face of tight budgets, the right 
material is the only sound solution to any given 
problem. Patch-work design, engendered by sec- 
ond-best materials, can only result in second-best 
aircraft and missiles in uniquely critical times. 

To meet the constant tightening of design re- 
quirements, Titanium Metals Corporation of 
America has opened wide new areas of alloy 
development. This means: heat-treatable bar stock 
with guaranteed capabilities; higher temperature 
ceilings; broad new strength ranges. 


Q. Are the guaranteed heat-treat alloys new? 
A. The alloys are not. They have a production 
history of four years and a wealth of technical 
data to support them. Recent development of their 
full heat-treat capabilities has produced such 
dramatic results that they are considered new. 


Q. What are the heat-treat alloys? 

A. Ti-1SSA (5.5% aluminum; 1.5% iron; 1.5% 
chromium; 1.1% molybdenum) the highest 
strength bar and forging stock commercially avail- 
able; and Ti-6A1-4V (6% aluminum; 4% vana- 
dium), which in the annealed condition has al- 
ready won wide designer confidence. Samples of 
guaranteed minimum heat-treat capabilities show: 


high-strength titanium alloys, Ti-4Al-3Mo-1V com- 
bines improved formability with outstanding ele- 
vated-temperature strength and stability. 








Typical Properties — Ti-4Al-3Mo-1V 


- Temp. | 0.2% YS Ts Elong. 
Condition °F psi psi % in 2” 
Solution treated | Room 94,000 | 135,000 
Solution treated | Room 163,000 | 175,000 

and aged 200 142,000 | 169,000 
400 126,000 | 152,000 
600 111,000 | 140,000 
800 98,000 | 127,000 


























Q. How will these alloys raise temperature limits? 
A. Ti-8Al-1Mo-1V is a good example. Although 
its short-time elevated temperature tensile proper- 
ties are similar to Ti-6A1-4V, this new alloy offers 
as much as a tenfold increase in creep strength 
between 600°F and 1000°F, as shown: 








Creep Comparison Between Ti-8Al-I1Mo-1V and Ti-6Al-4V 

Annealing Temp] Stress | Time | Def. 
Alloy Treatment CF) | (psi) MHrs.)] (%) 
Ti-8Al-1 Mo-1V}1400°F (24 hrs) AC] 850 [50,0007300 [0.42 
Ti-6Al1-4V 300°F (2 hrs) AC}850 §50,0001300 13.6 
Ti-8Al-1Mo-1V91400°F (24 hrs) AC} 950 [15,000]300 40.16 
Ti-6Al4V 300°F (2 hrs) AC }950 [15,0001300 4.3 





























Ti-155A | Ti-6AL-4V 





Section size: Up to 1” 
Ultimate Tensile Strength (psi) 170,000 160,000 
0.2% Yield Strength (psi) 155,000 150,000 





Elongation, % in 4D (Long) 10 10 
(Trans) 8 ® 
Reduction in Area, % (Long) 20 25 
(Trans) 15 20 








Detailed information on Ti-155A is presented 
in a 20-page TMCA Engineering Bulletin. Addi- 
tional data on Ti-6A1-4V, such as fatigue char- 
acteristics and guaranteed heat-treat capability 
are also available. 

Q. Are there other new alloys? 

A. The leading alloys nearing commercial volume 
are Ti-8A1-1Mo-1V, a bar stock offering excellent 
elevated-temperature creep strength to 1000°F, 
and Ti-4A1-3Mo-1¥V. The latter, now being pro- 
duced and evaluated by the Department of De- 
fense sheet rolling program, is designed to fill the 
need for high strength sheet alloy which can be 
formed in solution-treated condition and aged to 
strengths of 175,000 psi. When compared to other 
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TITANIUM METALS CORPORATION 


OF AMERICA 
233 Broadway, New York 7, N.Y. 





Now being evaluated by engine manufacturers, 
Ti-8A1-1Mo-1V appears to answer the need for 
light-weight strength at steadily higher tempera- 
tures. Data on both Ti-4A1-3Mo-1V and Ti-8Al- 
1Mo-1¥V alloy are available from TMCA. 

All these excellent new alloys have boosted still 
higher titanium’s major advantages of light weight, 
great strength, superior temperature character- 
istics, and outstanding corrosion resistance. 

To guarantee ready availability of this im- 
portant engineering metal, TMCA has opened in 
Toronto, Ohio, the world’s first plant designed and 
instrumented solely for rolling and forging tita- 
nium to aircraft quality standards. 

This plant guarantees more titanium at better 
delivery dates than ever recorded in the history 
of titanium metal. 

A series of outstanding technical bulletins is 
available from TMCA, 233 Broadway, New York 
7, N. Y. This literature is yours for the asking. 

TMCA hopes to serve you. 


[) Bulletin 1 Properties of Ti-6A1-4V 


(0 Bulletin 5 Properties of Ti-155A 
[) Other 


[) Bulletin2 Heat-Treatability of Ti-6Al-4V 
(1 Bulletin3 Analytical Chemistry of Titanium 
(0 Bulletin 4 Mechanical Testing of Titanium 
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at the launching site, experts recom- 
mend a periodic gross check of the 
missile to determine whether or not 
it will fire lhis also will remove all 
requirements for maintenance and main 
tenance equipment at individual sites. 

Another major and expensive prob- 
lem is reliability. Proposed solution: 
climinate the need for it by simplifica- 
ton. When the button is pushed, 
chances are the missile will fire. If 
is doesn’t start, then trv another 

In the event of war, there will always 
be a certain number of missiles which 
won't start. The idea is to have enough 
initially so that the actual percentage of 
f>ihure Again, as far as deter- 
rence number of failures is 
unimportant; the enemy won't know 
which or how many of the missiles will 
ibort. 

Due to the concept’s dependency on 


one. 


is low 
goes, the 


large numbers of available missiles, 
the manufacturers will have to come 
up with some method akin to mass 


production for turning out inexpensive 
missiles, motors and controls But 
thev would probably prefer this to a 
low pro- 


highly individual, low volume, 


program 


Integral Design 


There is a definite possibility that 
the vehicle could be made up in stages, 
“off-the-shelf” units; i.e., exist 
ing smaller missiles modified to fit to 
eether in an integral ICBM 
Polaris has been suggested as the basic 
unit in one proposal. It will be 

nge, solid propellant rocket, will be 
fired from a narrow container, and, 
inlike all other U.S 
the Titan, is designed for vertical stor- 


using 
design. 


i] long 
missiles except 


rc 
With this in 


mind, the Air Force 

planners promoted the Minuteman 
neept within their own service and 
then took the ideas to industrv. Plans 
for ground support items were fairly 


well reasoned out; the problems of the 
itself were touched on. No one 
major objection to the 


missile 
presented an\ 
basic idea of first designing the environ 
ment and then fitting the missile to it 
And as a result, one important ground 
support producer claims the U.S. will 
be getting a new ICBM weapon sys 
tem at only a fraction of the cost of 
either the Atlas or Titan program 
While the Minuteman _ represents 
the ideal approach to weapon 
development as far as the ground sup 


system 


port manufacturers are concerned, ther 


believe that it will still be some time 
before it becomes the dominant on 
At the same time, however, thev claim 


they have advanced permanently be 
postscript’ posi 


yond their previous 

tion in program planning 
“The contractors oO1 

managers have to call us in at an earh 


declares “They 


prime program 


stage,” one engineer 
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Project Measures Jupiter Re-Entry Radiation 


Unexpectedly large amount of radiation was measured from three separated section 
Jupiter IRBM as they re-entered the atmosphere during first full-scale nose cone recovery 


f 


test last May 18th. Project, called Operation Gaslight, employed photographic, radiometric 
and spectrographic techniques to study re-entry phenomena, was directed by Dr. D. D 


Woodbridge, Research Projects Laboratory, Army Ballistic Missile Agency, assisted by 
R. Hembree. Photos above show trajectories of three sections (top) plus spectral distrib: 
tion of received light (bottom). Wavy trajectory was caused by slight movements of gyre 
stabilized gun platform for camera cluster (bottom photo) which made up of a grou 
F-8 aerial reconnaissance mer quipped with spect 


of six Barnes Engineering Co 


gratings arranged to cover a wide sector of the sk. 











pc3/c47 OWNERS PRAISE 
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Speed Increase: At Same Horsepower “search 
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Pays for itself in 1,000 hours by increasing range and payload with 
no increase in horsepower .. . flight performance and safety improved 
considerably. These are the findings of the many DC3/C47 owners 
who have purchased the lightweight, fully CAA approved 

AiResearch Maximizer Kit. 









Scientifically 


baffles 





Improves single engine performance « Increases thrust at any given 
horsepower « Reduces drag « Reduction in cooling drag 

and increased cooling capacity minimizes chance of second 

engine failure during single engine operation in hot weather 

« Cuts maintenance « Easily installed 


Aileron Gap Strip (optional), not shown, improves single engine 
control and stall characteristics, and lowers stalling speed. 


HE CORPORATION AiResearch Aviation Service Division 


Los Angeles Internationa! Airport, Los Angeles 45, California 


AiResearch Aviation Service Company ¢ Los Angeles International Airport, Los Angeles 45, California 








Please send me detailed NAME 
information on the ‘‘AIRESEARCH STREET 
MAXIMI ** kit, 
ZER"’ kit city state 
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can't afford not to. If the costs go 
too high, they will find themselves with- 
out any program at all.” 

One excellent example of how high 
ground support costs killed a weapons 
program is the case of the Talos Land- 
Based System. The purpose of this 
program was to develop a high fire- 
power, ground-based anti-aircraft sys- 
tem, on the order of the Nike series, 
using the Talos missile which already 
had been developed for shipboard ap- 
plication 


Elaborate Site 


The fact that the design of the mis- 
sile had been definitely established, to- 
gether with the requirements for a high 
degree of automation in the ground 
support equipment, resulted in an elab- 
orate, complicated and costly launch 
site complex. Given the contract and 
requirements for the launching system 
by prime contractor for Radio Corp. of 
America, for example, American Ma- 
chine & Foundry Co. came up with 
automatic, precision equipment that 
would do justice to a modern oil re- 
finery 

As designed for the land-based ver- 
sion, one launching system (there are 
two to each Talos Defense Unit) con- 
sists of a launcher and a weapons cart. 
The launcher is located in the center of 
a concrete blast pit. On the perimeter 
of the pit are the missile magazines 
divided into cells according to the type 
of warhead. In the event of air at- 
tack, computers decide which launchers 
ind which tvpes of missiles are to be 
used. Then the self-powered weapons 
irt. which also forms a section of the 
iauncher, automatically traverses the pit 
n rails, enters the proper cell, picks up 
the missile, returns to the launcher and 
locks in place. The launcher is ele 
vated and rotated to the computed posi 
tion and the missile is fired. 

The only trouble with the launcher 
was its high cost—$l4 million. On 
board ship, where space is limited, this 
price tag might not prove prohibitive 
But on land, savs American Machine, 
it is hard to justifv. It would be sim 
pler, more reliable and much less ex- 
pensive to place a number of missiles 
on cheap individual launchers That 
wav, if a launcher fails, only one missile 
is grounded. Moreover, it would elim- 
inate costly concrete missile magazines, 
blast pits, rail lines, weapon carts and 
issociated control systems, checkout 
equipment and servicing units. 

The Army, designated using service 
for this svstem, recently canceled its 
contract for the system with Radio 
Corp. of America. There is little doubt 
that high cost was a major factor—if 
not the controlling one--in the deci 
sion. By the same token, a number of 
engineers feel, a less elaborate, less 
costly ground support complex would 
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CHECK VALVES are 
in the heart of 

the missile. T: 
prevent heart 
failure, check 
valves must 

not leak. 

Circle Seal valves 
provide proven 


100% leak proofs 


A reliability. 


t ‘ Complete engineering data 
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LTIMPACT 


...12 G's, to be exact. This was one of a series of drop 
tests performed on a General Controls 4-way hydraulic 
selector valve. Tests in accordance with JAN specifications 
included 24 shocks of 12 G’s amplitude, 10 milliseconds 
duration each shock. 


Twelve shocks were applied to the valve through its normal 
mountings, twelve without shock insulators of any kind. Jn 
both series, two shocks were applied along each of the 
valve’s three perpendicular axes. 


Results: Visual examination at conclusion of drop tests 
disclosed no distortion or structural damage as a result 
of shock. Precise measurements indicated zero leakage.* 


Such test procedures as these, performed on every General 
Controls hi-g® product before production release, insure 
the user against failure in the field. 


Why not talk to the man from General Controls about your 
next aircraft control requirement? You'll find the famous 
hi-g® trademark a quality standard you can depend on. 


GENERAL CONTROLS 


AIRCRAFT CONTROLS DIVISION 
Glendale, California - Skokie, Illinois 


Six plants—42 factory branch offices serving the United State 


*Qualification Report by Component Evaluation Laboratory, Inc., Ei Monte, California 











See _ehallenge to 


~ he re resourceful 


of the Canadian north 

is aware of the planes and 
the men of the RCAF, 
Trained and experienced to 
meet the constant demands 
of its harsh environment, 
aircrew and groundcrew 

help maintain this continent's 
round-the-clock alert 


beyond the tree line. 
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Engineers who don't know 
“It Can’t be Done that Way!”’ 


General Electric’s Jet Engine Dept. at Cincinnati 
now conceives and designs its own Jet Engine con- 
trols, accessories, and components, also designs its 
own test instruments and instrumentation systems. 
This has created many new positions to be filled, 
and we have immediate openings for graduate en- 
gineers with experience in any of the following fields: 


INSTRUMENTATION SYSTEMS = ACTUATION DEVICES 
ELECTRONIC CIRCUITRY RELAY CIRCUITS 
INSTRUMENT DESIGN HYDRAULIC COMPONENTS 
DIGITAL TECHNIQUES INERTIAL GUIDANCE 
AERODYNAMICS SERVO MECHANISMS 
ELECTRONIC PACKAGING FUEL CONTROLS 
MAGNETIC AMPLIFIERS LUBE SYSTEMS 
AIRCRAFT SURFACE CONTROLS 


These are career jobs and they pay well for engi- 
neers willing and able to work on brand new prob- 
lems and come up with new answers. Actually, you'll 
be finding answers that will appear in Tomorrow’s 
textbooks! 
If you like the challenge of new problems... if you 
like to work where Engineers don’t know “it can’t 
be done that way” . . . fill out the coupon below and 
mail to Mark Elwood, Jet Engine Dept. AW-721 
General Electric Co., Cincinnati 15, Ohio 


- 
Gentlemen: | 


iI am interested in the possibility of an association 
_j with the Jet Engine Dept. of General Electric. 








City. Zone__State. Phone 








Degrees College Date 








My field of interest is: 


AW-721 


GENERAL ELECTRIC 


JET ENGINE DEPARTMENT 


CINCINNATI 15, OHIO 


| have saved or, still, might even revive 


the program for a land-based version of 
the Talos. 

Compared to $14 million launching 
system for the Talos LBS, the launcher 
developed by American Machine for 
Fairchild’s Bull Goose, also a surface- 


| to-air missile, is a model of simplicity 
| and low cost. It is a zero length, fixed 


angle launcher which is raised and 
lowered by a removable electrical jack 
and it costs $1,500. 

The difference, however, is not just 
$1,498,500, American Machine de- 
clares; it is the entire approach. This 
particular program, perhaps, best typi 
fies the new position of the ground sup- 
port companies and shows how savings 
can accrue by making them an integral 
part of the team at an earlier stage of 
development. 

The Bull Goose was a program that 
was going to depend on austerity. Fair- 
child brought American Machine into 
the program while there was still time 
to make some changes in missile con- 
figuration which would result in signifi 
cant savings on ground support ac 
cessories. The company gave American 
Machine responsibility for the entire 
ground support complex and with it, 


| enough time (two vears) to find the 


most economic approaches possible. 
As with the land-based Talos, an 
automatic loader and launcher was con- 
sidered initially. But after a fairly ex- 
tensive study, American Machine de 
cided that unitized launchers—with 
missiles in place but still tied into an 
automatic fire control system—would 
serve more effectively and cost less. 


Missile Shelters 


Shelter, often a major cost factor, 
was another area the company was 
able to investigate at some length 
After rejecting a conventional concrete 
and cinder block affair proposed by an 
architectural firm as too expensive, the 
company turned the problem over to 
its own architectural group at Green 
wich, Conn. The result was a some- 
what unconventional but simple struc- 
ture that looks like a cross between an 
old-fashioned breadbox and a quonset 
hut. 

Shape of the unit plus the use of a 
self-supporting steel skin results in 
maximum inside volume. A trunnion 
mounted door rolls up and back quickly 
for firing. Because of its simplicity, it 
can be mass produced and, conse- 
quently, is comparatively cheap, cost- 
ing less than $3,000 each. (The first 
unit is now going up in Chicago, III., 
where it will undergo snow-loading and 
wind tests. Later it will be taken down 
and shipped to Cape Canaveral, Fla., 
for further tests.) 

Another example of how time can 
buy money and efficiency is the Bull 
Goose transporter, which actually is a 
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combined transporter and_ transferer. 
The vehicle consists of a skeletonized, 
two-wheeled trailer body with a small 
everhead crane attached to the front 
end. In transport, the missile rests on 
two saddles which span the body fore 
and aft. Upon arrival at the site, the 
trailer backs up to the shelter and the 
crane transfers the missile directly to 
the launcher. 

Brought in early enough, a ground 
suppost company, according to Ameri- 
an Machine, can save 50% in engi- 
neering costs alone. Given a free hand, 
it can design on a system basis and 
provide the prime contractor with a 
minimum number of units to achieve 
maximum case of handling. 

In the case of the Bomarc, for ex- 
ample, original plans called for the 
missile to be launched from a modified 
V-2 platform in which it would simply 
rest on its tail prior to launching. 


SEND FOR NEW COMPLETE ECONOMIC 
STUDY OF METROPOLITAN MIAMI 


LET US SHOW YOU HOW YOUR 
COMPANY CAN PROFIT BY LOCAT- 
ING IN THIS FAST GROWING AREA. 


A 24 section, complete economic analy- 
sis has just been prepared to supply you 


with complete data which will assist in 
determining how your particular man- 
ufacturing or statewide, national/inter- 
national distribution operation can 
profit here. This important study will be 
mailed to you free of charge— in strict- 
est confidence—if you write, on your 
letterhead, to the address listed below. 


Early tests showed that the missile was 
unstable in this position when winds 
arose. To steady it, designers proposed 
adding 60 lb. to the weight of the 
missile. But the ground support group 
showed them how they could save this 
extra weight by simply adding restrain- 
ing arms to the launcher. 


Please . . . no employment applications. We are deluged with resumés 
from engineers, tool makers, technicians, Ph.D.'s, etc., and cannot 
possibly aid in placement requests as we already have a tremendous 
surplus of skilled and professional! labor here now. Sorry. 


| WRITE: | John N. Gibson, Director 
DADE COUNTY 
DEVELOPMENT DEPARTMENT 


Section: 26 
Chamber of Commerce Bidg. « Miami, Florida —— 
An agency of the Metropolitan Miami government 
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Eliminate Duplication 

Another benefit of bringing in the 
ground support people early is the elimi- 
nation of costly duplication of research —— 


and anes — and oper- 
ational equipment. sual practice 1s Al R Cc RA FT 
TUBING 


for each missile contractor to rig up his 
CARBON « ALLOY:« STAINLESS 


own equipment for testing early re- 

search and development versions of his 
Tailored to your needs—emergency 
and small quantity requirements 


product. Later, this equipment is gen- 

erally junked, but not before the con- 
from warehouse stocks— production 
and special requirements from our 


tractor has used it as the basis of his 
own mill at Adrian, Mich. 


specifications for operational ground 
Serving the Aircraft industry for 38 years! 








support equipment. Both the expend- 
able test equipment and the specifica- 
tions, which in effect block the ground 
support equipment makers, cost pro- 
grams heavily in dollars and efficiency. 

Much of this waste can be elimi- 
nated, support experts declare, by ask- 
ing them in early enough to propose be : 
on all equipment needed from the . is 
research and development stage on. 
This would enable them to develop 
R&D units which with little or no 
modifications could also serve as opera- 
tional equipment. Better yet, they sav, 
ask them in as part of the original de- 
velopment team and let them write the 
ground support requirements into the 
initial proposal—as was done recently on 
the Dyna-Soar program. 

Time itself is another argument for 
the early entry of the ground support 
group. The Air Force has shown fairly 
conclusively that months can be cut off 








A WESTERN WIRE PRODUCT 


NEW CHISEL POINT “CASTLE COTTER” 
PREVENTS HAMMER DAMAGE 
to valuable fittings 
ESPECIALLY DESIGNED FOR SECURING CASTELLATED NUTS 


—— 


* Chisel point—easy entry 
for speed and assembly 


No hammer damage to bolt, nut or costly fit- 
tings. Western Wire’s new CASTLE COTTER 
slides smoothly into the castellated nut with- 
out forcing. Saves time, money and damage 


Maximum Speed ond Safety 


New offset head 
countersinks with no 
forcing. Extra long 
prong clinches easily 
to (maximum “‘safe’’) 





major missle programs by developing on fast acsombly Enes. position. 
: > arts > we ste i I, Ww PANY 
different parts of the weapon system All sizes available for Industria Rr®D WESTERN WIRE PRODUCTS COM 
, Aircraft, Automotive use. WRITE ae com Se = gratia 


concurrently. or wire for CATALOG No. 571. 
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SIKORSKY HSS-1, one of the mainstays in Task Force ALFA’s attempts to improve its submarine detection capability, dunks its AQS4 
sonobuoy alongside the destroyer USS Richard Anderson. Helicopters normally patrol the outer fringe of a search area, call in aircraft and 
destroyers for final verification and “kill” after a contact has been made. Normal hovering altitude during maneuver is 30 ft 


Navy Strives to Improve ASW Tactics 


By Cecil Brownlow 


With Task Force ALFA—Task Force 
ALFA is working to blend aircraft, des- 
troyers, submarines and airships into an 
integrated, effective anti-submarine 
weapon 

ALFA first put to sea in April with 
specific instructions to improve the or- 
ganization, technology, tactics, doctrine, 
weapons and equipment employed in 
anti-submarine warfare. 

This special research-training ‘Task 
lorce was ordered into existence last 
fall after it had become evident that 
the Soviet Union had _ submarines 
equipped with air-breathing surface-to- 
surface missiles and after it was no 
longer safe to assume that Russian nu- 
clear submarines carrying ballistic mis- 
siles would not soon follow. 

Ultimate goal is to find means of de- 
tecting a Soviet submarine any and 
every time it takes an underwater sta- 
tion within missile range of key U.S. 
defense complexes. Final achievement 
of this goal, a staggering task under any 
conditions, cannot be gained until ma- 
jor breakthroughs are made in the fields 
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of underwater detection and classifica 
tion 

While awaiting these breakthroughs 
-and Navy is asking industry to lend an 
urgent hand (AW July 14, p. 32 
ALFA is attempting to develop tactics 
and crews to the point where best pos 
sible use will be made of the equip 
ment available 

Its striking and detection force con 
sists of the flagship, the Essex-class cat 
rier USS Valley Forge, carrying a squad 
ron of Grumann S2I planes 
VS-36) and a squadron of Sikorsky 
HSS-1 helicopters (HS-7); a squadron 
of land-based Lockheed P2V-7s 
at Chincoteague, Md.; blimps that come 
out on a revolving basis from Airship 
Squadron Three at Lakehurst, N. J.; 
eight destrovers of Destroyer Squadron 
I'wenty Eight, and two conventional 
hunter submarines, the USS Sea 
Leopard and the USS Cubera 


seare h 


based 


An immediate goal of this task force 


is to develop its capability to a point 
where it can not only detect a sub 
merged Russian snorkel submarine but 
also keep it in constant contact for the 
three to four days required before it is 


finally forced to surface because of lack 
of oxygen 

Most obvious benefit of such a capa 
bility would be a tangible demonstra 
tion for the benefit of Soviet leader 
that they cannot push their submarin 
rs off the U.S he im 
enjoy at pre ent 
Once this capability is actively démon 


into wate with t 


punity they sometimes 


strated, ALFA commander Rear Adm 
John S. Thach savs his task force will 
ofter the submarine “the courtesy of the 
SCa 

Such courtesy Ihach admits, might 
include an invitation for the submarin 


1 


to put into Norfolk for a brief cal 
If,” he explains the submarin 

ame over here 

ment that it was coming, or if it can 

could | 


with a prior announ 
assurin 
mission. But when 
and under the 
that mavbe 


surface, you 
a fnendl, 
comes unannounced 
face, have to 
it’s not so fnendly 

In its training exercises, which often 
keep ALFA crews on a readiness basi 
approaching that of wartime, the task 


on the 
was on 


you assume 


force already has evolved a close-knit 
system of teamwork that adds up to 
73 

















FIREBEE: “ENEMY” JET OVER AM 


The most realistic “enemy” in the skies over 
America today is the Ryan Firebee. This jet-fast, 
elusive target drone is being used to sharpen the 
sights of the men who man the nation’s air 
defense system and to evaluate the missiles 
upon which they rely. 

The Firebee flies at the high speeds and alti- 
tudes required to test the performance of the 
newest, most deadly air-to-air and ground-to- 
air missiles. It possesses the maneuverability 
and extended duration needed to realistically 
simulate “enemy” intercept problems. 

Developed by Ryan for the Air Force (Q-2A), 
Navy (KDA-1) and Army (XM21), the Fire- 
bee is in volume production and operational use. 


It is being fitted with special radar and infra-red 
reflective devices for simulating varied target 
characteristics and providing broader missile- 
target compatability. The Firebee can be 
equipped with wing pods to carry added fuel... 
a warhead... photo or television reconnaissance 
gear. 

The Firebee is an example of Ryan’s skill in 
blending advanced aerodynamic, jet propulsion 
and electronics knowledge to produce a highly 
successful solution to a complex aviation prob- 
lem... meet a vital military need. Other exam- 
ples are the Air Force-Ryan X-13 Vertijet and 
Navy-Ryan AN/APN-67 automatic navigator 
for global jet flight. 


RYAN BUILDS BETTER 














MANUFACTURING 
FACILITIES 
FOR PRECISE 
ELECTRONIC 
INSTRUMENTS 


SEND FOR 


SEISMOGRAPH 
SERVICE CORPORATION 


PLANT FACILITIES 


BOOK 
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Ge ovis 


Seismograph Service Corporation 
TULSA, OKLAHOMA, U.S.A. 











EXPERIMENTAL 
TEST PILOT 


position open at Bell Air- 
craft Corporation, Buffalo, 
New York. Extensive jet 
and fighter aircraft experi- 
ence required. Formal edu- 
cational background and 
experimental or produc- 
tion flight test experience 
desired. 


Send resume of qualifications with 
flying time breakdown to: 

George E. Klock, 

Supv., 

Engineering Employment, 
Industrial Relations 

Dept. A-35, 


BELL AIRCRAFT CORPORATION 
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what Adm. Thach terms a “brand new 
concept.” 

The pilot of an S2F or a HSS-1, for 
cxample, may be called upon to take 
over the tactical command of all the 
forces within a search area—other ai 
craft, destrovers and hunter submarines 
Or he mav work on orders stemming 
from the conning tower of a submarine 
or from the bridge of an airship 

Decision as to who takes command 
at any given time is made on the spot 
as ALF A’s anti-submarine components 
converge upon a search area, and it 
can skip from one vehicle to another 
as the situation develops. Generally, it 
flows to the vehicle with the best over 
all picture of what is going on and/or 
the strongest contact with the hunted 
submarinc¢ 

In other exercises, an S2F may orbit 
above a destrover or submerged hunter 
submarine while the surface and sub 
surface craft search for contacts with 
their relatively long range sonar gear 
up to 25 mi. on a good dav when tem 
pcrature conditions of the water are 
constant, down to practically nothing 
when sharply changing temperatures 
block the passage of sound waves 


Search Area 


Once contact has been established, 
the S2F flies off to search the suspect 
aiea with sonobuovs and magnetic aerial 
detection gear. The MAD equipment 
limited in range, can establish whether 
the contact is metallic or whether it is 
some form of ocean life 

Sonar often cannot distinguish be 
tween the two 

An ALFA search area can resembk 
limes Square at noon: Up to eight 
destrovers converging on the scene in 
two diamond formations, an inner and 
outer screen; HSS-Is scurrving ahead 
and to the side, dunking thei sonar 
buovs and then moving on again; 
S2Fs fiving in low in search of a firm 
contact—their MAD gear trailing from 
the tail on booms—and then pulling up 
and turning to avoid destrover masts 

he movements are complex and in 
tertwined. “Things can get pretty tight 
in that area,” Adm. Thach savs ind 
vou can’t give the job to amateurs.’ 

Regulations stipulate that the heh 
copters should hover at an altitude of 
30 ft. when dunking thew sonar gear, 
but to take advantage of the sea cushion 
pilots often hover as low as 10 ft 

Standard cable length for the sona 
ball is 90 ft., which means that the dunk 
ing depth is generally 60 ft. In attempts 
te give the helicopter better range in 
pushing its ball through the sound 
clistorting temperature “ducts ALFA 
has experimented with cable lengths of 
up to 150 ft. The extra cable, however, 
adds to the helicopter’s weight, a criti 
cal feature, and the time required to 





New Aeroquip Strap 
with Ratchet Buckle 


FOR AIRCRAFT CARGO CONTROL 





At Lockheed Aircraft 
Corporation, the new 
Aeroquip 5000 Ib. 
Ratchet Buckle is used 
to hold the forward 
flight section of the prop-jet Electra on a 
rolling platform during production stages. 
An easy-tensioning and quick-release buckle, 
it actually takes up to 4 feet of slack under 
introduced load, and at the same time, 
introduces a tension that can reach up to 
500 Ibs. Operates as a miniature winch . 
can be used with any length webbing 
There cre all kinds of manufacturing and 
cargo applications. Return the coupon for 
full information on this and other types of 
cargo control strap assemblies. 





Aeroquip Web and Rope Nefs 
Solve Cargo Control Problems 





Simplify cargo tiedown and handling with 
Aeroquip Web and Rope Nets made to 
your specifications. All sizes in cotton and 
nylon webbing or manila and nylon rope, 
complete with aircraft hardware. 


aP ORATION 





a a ae ee ee ee — 
P.O. Box 1071-M, Pasadena, Collif AW 7 

jPlease send information on 
|_| Ratchet Buckle Cargo Control Nets 
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ATTENTION 


all 

aircraft 
development 

and maintenance 
engineers 





The Weatherhead Company has 
on file many case histories verify- 
ing the dependability, low cost 
installation and maintenance ad- 
vantages of our famous Ermeto 
MS flareless hydraulic and pneu- 
matic tube fitting. Perhaps no 
other fitting has contributed so 
much to the advancement of air- 
craft piping technology or has 
attained wider recognition and 
usage in critical applications. 


We know, however, that there are 
many types of aircraft installa- 


tions on which we do not have full 
technical data. Here’s your chance 
to help us compile a broader range 
of application information — and 
maybe win a big cash prize for 


yourself as well. 


This is a national contest open to 
all design, planning and mainte- 
nance men with a story to tell on 
either the Weatherhead Ermeto 
tube fitting in industrial applica- 
tions, or the MS flareless fitting 


in aircraft. 


a pp 
=; 
SS 


727 a7 if re 


ct Bi ii, 


3 


i 


Ist Prize . . . $1500.00 
2nd Prize . . . $1000.00 
Next 8 Winners 

$750.00 

175 Other 

Cash Prizes 


act now... 
contest closes 
Sept. 30, 1958 


SEND NOW FOR ENTRY FOLDER GIVING COMPLETE INFORMATION 
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ROJOL 21° ANNIVERSARY 
1937 - 1956 


4 UNIQUE RECORD OF PROGRESS IN THE DEVELOPMENT AND SUPPLY OF 
EQUIPMENT FOR MILITARY AND CIVIL AVIATION 


ROTOL Turbo-Propellers 
and Accessory Drive Equipment 
are fitted to the following 
aircraft 
VISCOUNT * FRIENDSHIP 
FAIRCHILD F.27 * WYVERN 
GANNET * SEAMEW 
DART HERALD 
and chosen for the 
GRUMMAN GULFSTREAM 
and the 
ARMSTRONG WHITWORTH. 
FREIGHT LINER 


THE FIRST Turbo-Prop Airliner in the world 


to fly was Rotol equipped. 


More than 400 Viscounts have been fitted with 


Rotol Turbo- Propellers. 


and over 5,000,000 flying hours have been completed 


in Airline Service throughout the world. 


2,100 hours is the overhaul life of a 


ROTOL Propeller. 


Development of Equipment is proceeding for the new range of 


1,000 H.P. TURBINES 





AMERICAN REPRESENTATIVE: J. STAPLES, ROTOL INC., 409 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2, VA. 


« 





lower the gear, make a search and move 
on to another area. 

A helicopter sonar operator can make 
a 360 deg. sweep with his AQS+4 gear 
in approximately six minutes. If con- 
tact 1s firmly established, the pilot, who 
can monitor the sonar, notifies the flag 
ship and other search units by radio and 
by turning on the flashing red Grimes 
Light located on the helicopter’s tail. 
The light also avoids any confusion as 
to which helicopter in the area has the 
contact. 

If no contact is made, the helicopter 
may stay in hover to make another 
sweep of the area, or it may move on 
to another spot before resuming its 
search. 

Biggest task of the pilot in such an 
operation is to keep the sonar ball hang- 
ing vertically in the water and to pre- 
vent any dragging that would distort its 
signals. 

lhe HSS-1 is equipped with an auto- 
matic hovering device, but it is often 
out of order, forcing pilots to carry out 
the hover operation manually through- 
out the normal helicopter search period 
of two and one-half hours. “Flying 
like that,” one pilot observed, “is like 
six hours of regular flying.” In addition, 
when a Russian submarine has been de- 
tected, the flying time for an ALFA 
wa os Jot may run as high as 


seven hours a day. 


Maintenance Problem 


Unreliability of the hovering unit 
aud other electronics equipment aboard 
the HSS and the S2F aircraft is due 
primarily to the inexperience of many 
of the enlisted technicians aboard the 
Valley Forge. Because of the high turn 
over in trained personnel, who leave 
the service for higher paying civilian 
jobs, much of the maintenance must 
be conducted by youngsters just out 
of electronics school. 

“Our good men,” a maintenance of- 
ficer complains, “either leave us, or we 
have to put them in supervisory posi- 
tons. 

In time of war, the HSS-1 could be 
deploved to kill as well as to serve as a 
search weapon. It is equipped to carry 
two Mk. 43 homing torpedoes, one on 
either side of its fuselage. 

lo launch his weapons, the heli- 
copter pilot usually fires from a shallow 
dive at a speed of approximately 50 
kt. Each torpedo, however, weighs 
about 200 Ib. and cuts deeply into the 
fuel supply the helicopter can carry. 
lor this reason, they are seldom carried 
en long-range search missions. 

lhe S2F, sister aircraft of the HSS-1 
aboard the Valley Forge, normally re- 
mains airborne on search missions for 
four and one-half hours before being re- 
lieved on station. Carrying MAD gear, 
a total of 16 sonar buoys—eight in the 
aft end of each engine nacelle—radar 
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MODEL J69-T9 


ECH 73 
MENTOR 


TEMCO TT-1 


World’ Largest~ 4 


\Manufactureriof 
~ Small Gas; Turbines 


As the pioneer American builder of small gas 
turbines, Continental Aviation and Engi- 
neering Corporation occupies a unique 
epee in this relatively new field of power. 

ot only is it the largest producer of engines 
of this type and size; it is also the most 
thoroughly qualified by experience, and the 
most completely equipped. Those having 
present or prospective need for gas turbine 
power—for applications on land, at sea, or 
in the air—are invited to lay their problems 
before C. A. E. engineers. 





MODEL J69-T-19A 





5 
4 


MODEL 141 
AIR COMPRESSOR 
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CONTINENTAL AVIATION & ENGINEERING CORPORATION 


12700 KERCHEVAL AVENUE, DETROIT 15, MICHIGAN 


SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION 





Cole-Vac Airfield 
Vacuum Cleaner*® 


Digitizer Brush 
(actual size) 


Thinking and producing 
to any dimension... 


*Currently manufactured and sold commerciaily by Coleman's 
exclusive licensee, Fruehauf Trailer Company, Cole-Vac Division 


ranging from the development of a wide variety of electro 

mechanical, electronic, purely mechanical and hydraulic 

products — the Digitizer, the Electronic Dive Angle Control 

System, the Cole-Vac Airfield Vacuum Cleaner, and the 

Hydraulic Power Supply — to the complete design, construction 

and operating management of a supersonic test track. 
Complete engineering service, military or 

commercial, for simple pieces of data handling equipment, 

or highly complex systems. 


Coleman Engineering Company. Inc. 


3500 Torrance Boulevard 
Torrance, California 
Washington, D.C., Dayton, Ohio; 
Ft. Walton Beach, Florida 











aud weapons, one $2F takes the place 
of two of its Grumman TBF predeces 
sors in a hunter-killer group. Formerly, 
two TBFs operated as a single unit, 
one carrying the search gear, the other 
the weapons. 

Within its relatively small frame, the 
S2F carries practically the same search 
gear as the P2V, although the range of 
the land based aircraft's radar is some 
what greater Average cruising speed 
during search missions is 145 kt. 

The aircraft also is equipped with 
smoke bombs that are fired to the rear 
from the belly of the aircraft by 
pressed air at the same speed the S21 
is flying. This cancels out the inertial 
effects of the aircraft speed and permits 
the crew to exactly mark the location 
of a MAD contact by firing a smoke 
bomb the instant the contact 1s received. 

Che bomb helps the pilot in orient- 
ing himself for a second pass over the 
suspect area and, once a pattern has 
been established, aids both aircraft and 
surface vessels in determining just what 
the submarine is doing—remaining in 
the same position, describing figure 8s 
in the water in an effort to create 

knuckles” in the water which a sonar 

operator might mistake as the sub- 
marine itself, or making a fast dash for 
safety 

The S2F is generally popular with 
the pilots who fly it, particularly its 
handling characteristics, although some 
complain mildly that the automatic 
rudder trimmer makes it too easy to 
over-correct when making a carrier ap- 
proach. Adm. Thach calls it the “best 
\SW airplane I've seen.” 

However, in line with his demand 
that both fixed and rotary-wing air- 
raft be given greater lift capability, 
Thach contends that he “can’t put all 
the things into an S2F that I want to 
put into it.” 

The Admiral would like anti 
submarine aircraft of the future to have 
) dash capability similar to that planned 
for Army's. higher observation plane 
Such a capability would allow the air- 

ift to rush the carrier to a 
suspect area at a relatively high speed 
nd then “loiter 

hile making its search. 

Both aviation and deck ofhcers at 
tached to ALFA agree that their detec- 
tion capabilities have been markedly im- 
proved by the experience they have 
received since going to sea with ALFA 
in April 

cently 

‘When we first came out, the $2Fs 
had difficulty in finding us even when 
we wanted them to. Now, they can find 

ind sometimes they can hold us.” 

All in all, with more training and 
teamwork, ALFA probably will become 
the most dangerous anti-submarine 
veapon the U.S. or any other nation 
But human effec- 


com- 


} 
aiso 


from 


there for long periods 


\ submarine commander said 


has ever possesse d 


AVIATION WEEK, July 21, 1958 


ind tactics cannot erase the 
need for effective, reliable 
gear for positive detection and classifi 
cation. Until these are found, the sub 
merged submarine will keep its decided 


overt 


tiveness 
electronics 


advantage 


ry. « 

I-33 to be Adapted 

ry. ‘ 

l'o Re-Entry Study 
Lockheed ‘I-33 test airplane that can 

simulate dynamic. characteristics of 

manned space vehicles during re-entry 

will be used by Cornell Aeronautical 


Laboratory, Inc., under a new $2 
contract with USAI 


its opponent 


UU_OUUU 


Contract cal dv of the pr 
lems of flight contr 
uircraft during and 
atmosphere 

Variable stabilit 

AW Aug. 12, 1957 


ially 


OT manned spact 


} 


into tli 


entt 


ntrol ‘| 
will be 


ind 

Dp 63 
modified in the attempt to det 
safely fly 
handling characte 
ITC expected to differ greatly fr 
of present aircraft 


Performance of both pilot and vehi 


nine whether a pilot can 


space vehicle whos« 
istics 
those 
will be evaluated. Various dynamic c 
figurations of aircraft and different tvp« 
Contract 
De vel 


simulated 
Re scare h A 


of entrv will be 
sponsored by Air 


ment Command 


FOR RELIABLE, PRECISION PERFORMANCE 
IN SURFACE TEMPERATURE SENSING 


VAP-AIR MERCURY TUBE THERMOSTATS 


TYPICAL 


Curved Surface with Leads. Two terminals 
for continuous series circuit. 


© Small, rugged, accurate, reliable, safe 


® Unaffected by altitude, vibration 
shock, moisture 


Adaptable to any temperature sensing 
need 


Only simple circuits required 
Aeronautical Products Division Of 


VAPOR HEATING 
CORPORATION 
Dept. 25-6 
80 E, Jackson Bivd., Chicago 4, Illinois 


Vapor Heating (Canada) Limited 
3955 Courtrai Ave., Montreal 26, Que. 


Flat Surface with Leads. Senses meta! case 
seeerstures in imited regions of limited 
air flow. 


Well-Type with Leads. For sensing case tem- 
peratures in blind well, or point ternperatures. 


VAP-AIR f 


SYSTEMS ENGINEERING AID 
VAP-AIR engine : pecia ‘ 


g an 


pply 


ne and 


Please send Vapor Merc Surtace Temperature 
Sensing Thermostat Bulletin 674. 


City, Zone, State __ 





You can own @ guality 
P&t/ crane for less money 
than you think / 








Only P&H Trav-Lift® offers all these 
big-crane features in the 1 to 20 ton 
crane class: 


@ PaH one-source responsibility for 
all parts and service 


@ Electrical equipment designed 
specifically for crane service 


DC rectifier brakes that cut 
maintenance in half 


@ Cab or floor operated...or both! 


® Variable speed 5-step magnetic 
control 


Anti-friction bearings throughout 
All-welded steel construction 


Bridge engineered for vertical 
strength and lateral stability 


® Heat treated gearing throughout 

® Forged steel wheels 

Why settle for less than the best — 
when P&H quality cranes cost so 
little? Write for Trav-Lift Bulletin 
C-51, Dept. 116H, Harnischfeger 
Corp., Milwaukee 46, Wisconsin. 


HARNISCHFEGER pHi ... Quality and service for 74 years 











NEW AVIATION PRODUCTS 


other components requiring low fric 
tion linear motion. Maker says bushing 
can be made to roll down a shaft in 
clined at an angle of 1 min. or less 

Details regarding near-zero friction 
level are restricted. 

Inst-4812 ball bushing has a ball 
retainer milled from a solid sleeve for 
greater strength. Passages between ball 
retainer and outer case permit cleaning 
solvents to be blown through. Dimen 
sions are: bore dia. .2500 in. +.0000 or 
— .0003, nominal outside dia. .5000 in., 





Hot Air Regulating Valve 


Hot air regulating n 
is designed for 
in the Douglas 
version of Nav 
Valve _ withstar 


C 
F. pressures 


Autopilot Heading Computer ‘a rates to > ID. per min., the maker 

ANC-2 computer utilizes standard a pane Sagpeating —_ 
pu uulze . Bowcroft St., Los Angeles, Calif. 

inputs from omni receiver and stabi Z . ~ : ° , 

‘ized magnetic heading to furnish con ss High Temperature Test Oven 

tinuous control signal to vaw axis of High temper 

autopilot for automatic enroute navi- length .750 in., weight .02 Ib., rolling dees actuators used in guided mi 

gation. load rating 13 Ib., static load rating 22 = svstems. Oven test cvcle includ 
Computer permits automatic track lb. ‘ vating temperature , 

ing on VOR radial or will provide Outer sleeve and balls are usually decreasing ‘temperatut 

steering signals to lock autopilot to a jade of AISI 52100 steel and the re ted rate. Six fi 

pre-selected magnetic heading. Total  tainer of brass Bearings can be fur- cooling elements 

weight of unit is + Ib.; power drain is yj ished made entirely of stainless steel perature drop 


itur hamber tests | 


negligible, the maker states. when required youve 


_Dy nares Engineering Corp., 860 Fa- lhomson Industries, Inc., Manhasset, temperature 
bian Way, Palo Alto, Calif. N. Y. heat input 


Missile Motor 

Model C-2610 missile motor is pres- 
ently being used by two missile manu- 
facturers in classified applications, the 
maker states. Operating on 400 cvcle, 
3 ph-208 volt current, motor produces 
l hp it 22,000 rpm Motor weighs 2 
Ib. 12 oz. and measures 24 in. dia. 
by 4+ in 

Hoover Electric Co., 2001 So. Stoner 
Ave., Los Angeles, Calif. 


Radioactive Exit Markers 
Emergency exit marker for aircraft 
utilizes radioactive tritium gas, elimi- 
nating need for electrical power. Design 
utilizes phosphor-tritium gas combina 
tion to obtain illumination of suitable 
legends , iat 
Construction is said to minimize 
leakage; however, the manufacturer Cargo Belt Loader 
states that if unit is ruptured, gas 1s 
rapidly dissipated into the atmosphere. 


United States Radium Corp., Mor- _ facturer states. 
ristown, N. J. Loading belt is powered by a Vickers vane type pump which is belt driven from th 


Jeep crankshaft. Conveyor is raised or lowered from the driver's seat; belt speed and 

Linear Instrument Bearing direction may be controlled by operator in aircraft or on ground. Belt is 20 ft. long, has 
Ball bushing developed for acceler- maximum loading height of 11 ft., and minimum height of 5 ft. at the front Outboard 

ometer in inertial guidance system has rail may be folded down to accommodate packages wider than 2 ft. 10 in. 

ipplication in instruments, controls and Willy's Motors, Inc., Toledo 1, Ohio. 


Air cargo belt loader can move a distributed load of 1,000 Ib. on its 2 ft. wide conveyor 
belt. Mounted on a Jeep chassis, loader is more maneuverable than other loaders, manu 
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FH O'rTS 


LAIES LAM HLS 


-+.-and tough to survive in. 


Building this kind of toughness into hydraulic, electronic, and electro 
mechanical equipment is part of the job presently going on at Bendix 
Pacific. High temperature environmental facilities provide operating 
conditions up to 1200'F for the evaluation of components and systems 
These facilities played a key role in the successful development of the 
Bendix-Pacific hydraulic flight control system components for the B-58 
and in the solution of the heat transfer and dissipation problem in the 
ATLAS telemetry system. 


The high temperature problem area is one of many in which Bendix 
Pacific is helping to advance the frontiers of airborne equipment 
performance. 


Diversity of systems_and products provides diversity of 
opportunity for skilled engineers at Bendix-Pacific. You 
are invited to write R. A. Lamm, Director of Engineering 
for information about Bendix Pacific and your future 


“Gondie Pacific 


DIVISION OF BENDIX AVIATION CORPORATION 








NORTH HOLLYWOOD, CALIFORNIA 


ADVANCED THINKING FOR SYSTEMS AND PRODUCTS IN AIRBORNE RADAR ...HYDRAULICS... 
MISSILE GUIDANCE ...ELECTRO-MECHANICS ...DECCA NAVIGATION ...SONAR... TELEMETRY. 
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“FOR HYDRAULIC TESTS 
AT BENDIX-PACIFIC 


800°F HYDRAULIC FLUID TEMPERATURE 
-100°F TO +1200°F AMBIENT TEMPERATURES 


This is the present temperature test range available at 
Bendix-Pacific in its development work on servo valves and 
standard hydraulic components. 

The High Temperature Test Facility at Bendix-Pacific is 
a self-contained department where ali data is obtainable for 
complete qualification of products. The facility is equipped 
with unusual safety precautions. Pressures up to 5000 psi 
and flows to 37 gpm can be maintained. The facility can 
handle fluid temperatures to 800°F when the fluids become 
available. 

Such engineering facilities assure complete development 
of Bendix-Pacific hydraulic products from design concept 
through final qualification, 


PACIFIC DIVISION 
“Bendix Aviation Corporation 


NORTH HOLLYWOOD CALIF, 


Pat 


phere of nitrogen gas is maintained 
when chamber’s temperature is above 
room ambient. Heating element, con 
trols and motors are explosion proot 
Steel unit measures 5 ft. wide by 8 ft 


deep by 6 ft. high 
Grieve-Hendry Co., Inc., 1401 W. 
Carroll Ave., Chicago 7, Ill. 


Navy Contracts 


Washington—F ollowing is a list of 
unclassified contracts for $25,000 and 
over as released by U.S. Navy contract 


ing offices 

AVIATION SUPPLY OFFICE, 7 

ns Ave Philadelphia, Pa 

A. M. Byers Co., Pittsburg! 
bars, alloy, hot-rolled, N383-5342 IFB 
83-799-58), 199,530 Ibs., $25,490 

Utica Division, Bendix Aviation Corp 
Utica, N. ¥Y spare parts juired to s 
port eclipse starters N38 

1118-27306 P6/2/55 <Aero.), $ 


George Senn, Inc., Philad 


grease leaning ~ 


N383-52855A(IFB 


Starlite Manufacturing ‘ 
Calif hock wheel 2rdjustat 
52974A(JD-IFB-383-648-58) 7 
014 

Jebeo, Inc., Jonesbor Ga 
N383-52963A(IFB-383-724-58) 

Bell Helicopter Corp., F 
spare parts for elicopter 


$83/9011-210577 A5/2/58 Aer 
The New York Brake Co 

N. Y., pump assemblies, require 
71-2 engines N383-52635 

7 P62 6). 91 ea $5 


Space Corp., Dallas, Texas 
jet engines, N383-(127)52491 
P-20086-58) $38.740 
Elsin Electronics Corp., B 
radio test beds N383-(24)5 
$83-633-58), $209,264 
Geould-National Batteries, Ine 
4eronaut storage ba 
598A (IF B-383-633-58), $151 
Transco Products, Inc., 
{ al switches. N28 
83-795-58). $57 
The Cleveland Pneumatic Teol Co. Divi 
sien, Cleveland Pneumat Industrie Ir 
eveland, Ohio, maintenar f 
ors on various aircraft N38 


$83/6112-29471/56) $43,42 

Mine Safety Appliances Co., 
Pa spares for APH helme 
tective N38 2701 ACIFB 
$276,803 

The Roflan Co., 

wv APH-5 helmets 
52702A (IF B-383-658- 
136 

4. Schrader’s Son Division 
facturing Co., In Brooklyr 
ing device ock strut and 
N383-53 1A‘ 4 -658-58 
$31,704 

Christie Electric Corp., 
Calif converters, constant 
2914A(383/9065-21838-E4 

Federal Aircraft Works, Inc., 
lis, Minn., services and materi 
Tefion on ski bottoms N38 
3055-210297 A4/1/58), $54,657 
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Centrifuge Tests Components for Titan 


Precision centrifuge, developed to 
calibrate accelerometers in the Titan 
intercontinental ballistic missile guid- 
ance system, is accurate to one part in 
100,000 of centrifugal force—roughly 
two orders of magnitude more accurate 
than previous centrifuges, the builder 
claims. 

Design and construction of the 20 ft. 
diameter machine was carried out by 
Genisco, Inc., Los Angeles, for Ameri- 
can Bosch Arma Corp., Garden City, 
N. Y., Titan guidance contractor. 

Originally Arma ordered two 
cision centrifuges at $150,000 each. 
Ihowever, a stretchout in the Titan 
guidance program necessitated cancella- 
tion of the second unit. 

Genisco found a buver for the second 
centrifuge in AC Spark Plug, Thor in- 
termediate range ballistic missile guid- 
ance contractor 


pre- 


Force Measurement 


Arma B-1 VS accelerometer, used in 
the Titan guidance system (AW May 
12, p. 92), is capable of measuring ac- 
celeration forces as low as .000005G. 
This degree of accuracy is not feasible 
in large rotating machinery. Therefore 
the practice of using test equipment of 
greater accuracy than the components 
to be calibrated had to be discarded, 
and the target performance specifica- 
tion of one part in 100,000 of centri- 
fugal force was established. 

In meeting this specification, Genisco 
savs it has developed the first piece of 
test equipment capable of calibrating in- 
ertial guidance components to accura- 
cies necessary for reliable prediction of 
ballistic and satellite trajectories. 

Centrifugal force varies directly with 
radius and as the square of the angular 
velocity or speed of rotation. If target 
specification of one part in 100,000 is 
divided arbitrarily between radius of 
gyration and angular velocity, radius 
must be known even under dynamic 
conditions to one part in 200,000 (or 
0005 in. in 100 in.), and speed must 
be constant to within one part in 
400.000. 

ive factors are predominant in meas- 
uring and controlling the radius to 
desired accuracy: 
¢ Establishing and maintaining a pre- 
cise axis of rotation. 

e Measuring static radius from the prin- 
cipal axis of rotation to the center of 
gravity of accelerometer’s seismic cle- 
ment. 

e Temperature variation compensation 
in radius of rotating arm. 
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PRECISION or “bird cage” end of centrifuge arm has special mounting for testing Titan 
ICBM guidance accelerometers at from 1 to 10Gs. Length of the 100 in. radius arm is 
controlled to 100-millionth of an inch by means of 72F air-conditioning 


e Strain elongation compensation in ro 
tating arm. 
e Measuring change’ in radius under 
dynamic conditions to verify that no 
appreciable change in radius has oc 
curred, or to establish a new operating 
radius for each calibration check point 
Cumulative error of above factors 
must be held to .0005 in. Best available 
anti-friction bearings would eat up most 
of this tolerance while exhibiting ex 
cessive mechanical noise. Therefore a 
fluid-pressure, self-centering bearing was 
designed, consisting of a conical 
hardened and ground portion of the 
shaft babbitted into the main bearing 
post assembly. Oil pressure lifts the ro 
tating portion of the machine and a 
fixed volume of oil flow controls the 
thickness of the oil film to about 
.0001 in. Dynamic measurements of 
bearing runout made by Arma _ were 
found to be about .000003 in 


Stable Axis 


lo establish a spatially stable axis 
of rotation, Genisco chose to achieve a 
close static and dynamic balance rather 
than attempt to design a perfectly rigid 
structure. Centrifuge is mounted on 
three leaf springs, and a force detector 
under one leg detects vertical motion 
on two paralleled null-balancing indi 
cators—one mounted on the console, 
the other within the machine enclosure 
Indicators are used to establish a static 


and dynamic balance by means of 
motorized weight-shifting mechanisms 
built into the rotating arm. If the ma 
chine is not moving about on its mount 
more than .00001 in., axis of 
is assumed stable 


Physical configuration of the rotating 


rotation 


arm is designed to minimize strain 
elongation of the 
tually all change in 
‘environmental’ of 


of rotating arm 


precision end.” Vir 
radius 
non-precision 


appears it 


} 
end 


Static Radius 


Static 
ternal 
two quartz rods and a dial indicating 
Inner quartz rod 
contacts a known reference diameter of 
main shaft while end of 
rod contacts another known diameter at 
end of rotor arm. Gap b« 
tween two rods is then compared against 


radius is measured by an in 


micrometer device composed ot 
gap-measuring device 


outer second 


precision 


a Johanssen gage block gap by the dial 
indicator 

Radius is then the known 
inner radius, plus length of the tw 
calibrated by Bureau of Stand 
ards), plus known outer radius, pl 
gap 
tive error including temperature, tol 


sum of 
rods 


measured Genisco savs cumula 


ances, and repeatability is within a 
thousandths of an inch 

Verification of radiu 
vent of radius change under dvnami 


conditions is 


mcasu4% 


ichies dl hy } ncromectc! 


85 






























effectivate* the most complex systems 
train with HE BAe @_ << D devices 


The human factor becomes proportionally more critical as the operation of modern 


weapons and industrial control systems becomes more cemplex. 


“Short term’ military personnel responsible for operating multi-million dollar 
defense equipments, must be brought to the highest degree of training 

in the shortest possible time. This “Man-Machine” link is critical to our national 
defense and to be prepared we must be in a position to Effectively Activate” 


the complex systems being designed and delivered. 


These ERCO “Human-engineered” training devices are designed to safely, quickly, 


en ee oe ee ee oe ee | 


economically, and efficiently bring about proficiency in operators at all! levels 
of experience. With our outstanding contribution in the field of simulation 
as background we are meeting new training requirements as they arise ... 


providing sound, realistic training devices to government and industry 
Write today for “The Man-Machine Data Link,” ERCO Plant Nuclear Products — 
ERCO, division of ACF Industries Incorporated, Dept. MT, Riverdale, Md. 
DESIGNED AND BUILT BY BE aR dg ap 
RODUCT RCO, D vision of ACF NDOUSTRIES. IN RIVERDALE. MARYLAND 
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Air freighter performance was sharply contrasted by Lockheed C-130 Hercules (above), and Blackburw Beverely (below), which is unloading 
Bloodhound missile. C-130 delivered 85 Belgian infantrymen after shortfield takeoff and landing. 
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Bristol Bloodhound missile is manhandled down Beverley’s ramp by 15 straining technicians who flew in with the weapon. Bloodhound 
below) is hauled away on a flat trailer fitted with special ramp sections. Unloading and setup routine took about 15 min. 
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device called a dynamic radius compat- 
ator. 

Wand projecting from the 
cision end extends to within a frac- 
tion of an inch of inside surface of 
cylindrical enclosure of machine and 
brushes past an_ electrical pickup 
mounted on an Invar rod. Radius of 
rod is positioned from outside enclosure 
by a micrometer head supported from 
main foundation monolith. Device has 
proved to be repeatable by various opert- 
ators to within one ten-thousandths of 
an inch. 


Angular Velocity 

Major obstacle in designing the cen- 
trifuge proved to be the maintenance of 
1 constant angular velocity. Investiga- 
tion showed that a combination of 
three conditions was mandatory: 

e To minimize turbulence and result- 
ing rotational irregularities, machine 
must be enclosed in a cylinder present- 
ing acrodynamically clean windage 
characteristics. 

¢ Drive must be coupled to main shaft 
of centrifuge. Gears, belts or other speed 
reducers would produce _ intolerable 
vanations. 

e Motor must be synchronous and must 
be supplied from a stable, precision, 
variable-frequency power source. 

Motor is an eight-pole, three-phase 
induction start configuration whose 
rotor is carried on the main shaft and 
whose stator is mounted on the main 
bearing post. Required machine speed 
control from 6 to 105 rpm. necessitated 
1 three-phase power supply infiniteh 
variable from .4 to 7 cps., and torque 
demands placed maximum current at 
200 amp. Final amplification is donc 
through three electromechanical rotary 
amplifiers. 


Electronic Counter 

Speed indications are provided by an 
aircraft tachometer to 1% accuracy; a 
600 pulse per revolution pickoff, for ac- 
curacies to 0.1%, and for accuracies up 
to one part per million, by means of an 
electronic counter which measures 
elapsed time per revolution (or multiples 
of revolutions). 

Instrument payload at the precision 
end is 50 lb., measuring 16 in. cube. 
Centrifuge can exert up to 25Gs on a 
300 Ib., 36 in. cube package at the 
environmental end. 


Yugoslavia to Evaluate 
Folland Gnat Fighters 


Yugoslavia has ordered two Gnat 
Mk.1 light jet fighters with spares and 
ground equipment from Folland Air- 
craft Ltd. 

Aircraft will be used for evaluation 
trials by Yugoslav Air Force. Folland 
is producing 25 Gnat Mk.1s for India 
nd 1}2 for Finland 
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Belgi mn Air Force fighter team breaks right and left into an opening fan formation. 


Netherlands Showcases NATO Airpower 


Royal Netherlands Air Force air show at 
Soesterberg, Netherlands, provided a strik- 
ing showcase for NATO airpower, with 
U.S. Air Force operational units making 
most ambitious performance. Typical ma- 
neuver was low pass by USAF Skyblazer jet 
North American F-100 
Vheir smoke 


acrobatic team in 


Supersabres (below). dense 
often nearly obliterated aerial flight tactics. 
First prize for acrobatic team went to Italy’s 
6th Air Brigade Red Devils, fiving Republic 
F-84F Thunderstreaks (AW July 14, p. 31). 
USAF and Roval Air Force teams did not 


enter competition since they are not re- 


garded as professionals. Air show keynoted 
celebration of Netherlands Air Force 45th 
anniversary. Simulated weapons demonstra 
tion by Netherlands Thunderstreaks was suc 
cessful, with 12-plane team destroying target 
on first pass, using inert napalm containers. 
Bristol Bloodhound missile unloading and 
setup was demonstrated after Bloodhound 
was flown in by Blackburn Beverley freighter. 
Routine took 15 min. to place weapon in 
firing position, which observers noted was 
far removed from necessary field routine to 
set up a battery with associated equipmeng 
and logistics lines. 





USAF Skyblazer jet acrobatic team trails dense smoke as it streaks past reviewing stand. 
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CAB Accident Investigation Report: 





Turbulence, Pilot Control Action 


Blamed in P-38 Photoplane Crash 


At 1303,° August 23, 1957, a P-38L, 
N 69902, crashed about 14 miles south of 
the Greater Pittsburgh Airport, Pittsburgh, 
Pa. The aircraft, owned and operated by 
Hycon Aerial Surveys, was totally destroyed 
1s a result of the crash and ensuing fire. The 
two occupants, a pilot and photographer, 
died in the crash. 


HISTORY OF THE FLIGHT 
N 69902 departed Tulsa, Okla., about 
l August 23, 1957, for the Greater 
Pittsburgh Airport f 


030 on 
The crew of the aircraft 
consisted of Gilbert Mendoza, pilot, and 
John L. McPherson, photographer 

Ihe flight proceeded normally on a VFR 
flight until nearing Greater Pittsburgh Air 
port. About 15 mi. southwest of the field, 
radio communication was established be- 
tween N 69902 and the Pittsburgh tower; 
the pilot was given landing information, 
vhich he acknowledged 

[WA Flight 160, a 
91205, en route from Dayton, Ohio, to 
Pittsburgh, Pa., approached the Greater 
Pittsburgh Airport from the southwest at 
ipproximately the same time as the P-35 
When the Constellation was in sight of the 
tower, the captain was given his landing 
sequence. At this time the P-38 had not 
xeen sighted by the controller. 

\ short interval later the controller saw 
both aircraft. It appeared to him that the 
P-38 was approaching the Constellation from 
behind and on the same approximate head- 


Constellation N 


ing 
He immediately issued a series of radio 
ills to determine if the P-38 pilot had the 
Constellation in sight and to inform him 
of his landing sequence. Pilot Mendoza 
wcknowledged these calls but his aircraft 
ontinued to close on the Constellation 

Very shortly thereafter the TWA Con 
stellation was observed to alter course radi 
cally in a climbing right turn. The P-38 was 
next seen in a vertical left bank, after which 

nosed down and dived straight to the 
ground, exploding on contact 

The weather reported at Greater Pitts- 
burgh Airport at 1300, three minutes before 
the accident, was: Ceiling 4,000, broken; 
visibility 10 mi.; surface wind south-south- 
west at nine miles per hour 


INVESTIGATION 


Pilot Mendoza and his photographer d« 
parted Ontario, Calif., on August 21, for 
the purpose of conducting high altitude 
aerial photography in several areas in eastern 
United States. The flight proceeded to 
Tulsa, Okla., where it remained for two 
nights. On August 23, the aircraft left 

1All times herein are eastern daylight and 


are based on the 24-hr. clock; altitudes ars 
mean sea level. 
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Tulsa on a VFR flight 
burgh 

As he neared Pittsburgh, Pilot Mendoza 
called the Greater Pittsburgh tower « i 
radio frequency of 126.18 mcs. The tower 
controller stated that he had a little difficulty 
in establishing | 


bound for Pitt 


communication with the 


P-38. He said that 126.18 m is a fre 
quency normally used by military aircraft 
and because it is unusual for civil aircraft to 
use that frequency he did not immediateh 
identify it. However, the controller was ab] 
to establish contact with the P-38 quickh 
by transmitting on several freq ] 
taneousl\ 

When communication was established, the 
P-38 pilot reported his position as about 15 
mi. southwest at 4,000 ft. descending, and 
isked for landing instructions The n 


troller advised him to report entering down 
vind leg, landing runway two three, winc 
southwest at one zero. Receipt of this trans 
Somewhat later 


eared 


mission was acknowledged 
Pilot Mendoza asked if he was 
1 left- or right-hand pattern. The controller 
told him trafic was left hand 

Shortly after this latter conversation be 
tween the tower and the P-38, TWA Flight 
160 called the Pittsburgh tower and re 
ported its position as over Impet 1 small 
community ipproximately three miles south 
west of the airport). Six other flights in the 
vicinitv were being controlled by the tower 
at this time. The controller called Flight 
160 saving he had it in sight and that it was 
number two to land following a TWA Mar 
tin east of the field on a base leg for runway 
two three 

Immediately thereafter the controller saw 
the P-38. He said that the P-35 
to be about 14 to 2 mi. behind and shghth 
above the Constellation, and seemed to be 


ippeared 


lo determine if the 


I'WaA Constellation in 


closing rapidly on it 


P-38 pilot had the ’ 

sight, the controller initiated a cal Nine 
zero two, nine zero two, do you have the 
Trans World Connie in sight directly in 
front of you and a little lower?”’ The P-38 
pilot did not understand the call and asked 
Pittsburgh tower to “say again The con 


troller then repeated, “Do you have the Con 


stellation in sight off your left front?” Pilot 
Mendoza’s reply to this query was broker 
by another aircraft transmission. Once again 


the controller said, “Nine zero two pick up 
that Constellation, you're number three to 
land runway two three, follow him in 
This final transmission was acknowledged by 
Mendoza, “Uh, roger, understand 
Immediately following this transmission 
the controller saw the Constellation take 


evasive action by climbing to the nght out 
of the path of the P-38. Almost instantanc 


ously thereafter he observed the P-38 in a 
vertical dive below the Constellation. H« 





STABILITY AND CONTROL 
GROUP LEADER: 


For Aircraft Division 
Section, on Jet VTOL Development 
Programs. MS Aero, Mechanical En 
gineering, Mechanics, Physics or Ap 
plied Math. Six to eight years experi 
ence in stability and control analysis 


Aerodynamics 


on advanced aircraft or missile appli 
cations supersonic and 
hypersonic design concepts 


AERODYNAMIC HEATING 
GROUP LEADER: 


For Aijrcraft Division, Aerodynamics 
Section, on Jet VTOL Development 
Programs. MS Aero, Mechanical En 
gineering, Mechanics, Physics or Ap- 
plied Math. Six to eight years experi 
ence in aerodynamic heating and heat 
transfer analysis on advanced aircraft 
or missile applications 


primarily on 


primarily on 
supersonic and hypersonic design con 
cepts 


Send resume to 
Engineering Employment Supervisor, 
Industrial Relations Dept. E-37, 
BELL AIRCRAFT CORPORATION 
P. 0. Box 1, Buffalo 5, New York 
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NEW GATEWAY TO AFRICA—FRANKFURT! From 
the center of Europe you can now fly overnight to 
leading East African cities on luxurious new 
DC-6B’s of Ethiopian Airlines. An incomparable 
first class and tourist class service. Ethiopia offers 
a unique vacation ex perience. Cool always. Modern 
hotels. THE LAND OF THE QUEEN OF SHEBA 
IS ADVENTURE LAND! 


CATERS APC! FIFE a 
ETHIOPIAN AIRLINES 


General Agents in United States and Europe TWA 
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YOUR FUTURE IS GREAT IN A GROWING AMERICA 





ELECTRONICS 
Electronics is one of our fastest growing indus- 
tries. By 1965 there will be thousands of new 
needs and new jobs. 


NUCLEAR ENERGY 
Nuclear energy is now supplying power for 
ships and electric plants. Future possibilities 
are virtually unlimfted 


Ever-increasing opportunities in research, de- 
velopment and production. In the field of 
antibiotics 50°,, more workers will be required 





CHEMICALS 
Today there are more than 800,000 workers in 
chemicals and related industries. By 1970, there 
will be twice as many! 





TRANSPORTATIO 
Our growing population demands constantly 


increasing mobility. Result: thousands of new 
opportunities, new jobs in the coming Jet Age 





COMMUNICATIONS 
As our nation grows, the demands made upon 
communications grow proportionately. Thou- 
sands more needs, more jobs 





FOODS 


The trend is to labor-saving, ready-to-eat pack- 
aged foods. This new phase of an old industry 
will need thousands more workers 


7 BIG REASONS FOR CONFIDENCE IN AMERICA’S FUTURE 


1. MORE PEOPLE — Four million babies year- 
ly. U. S. population has doubled in last 50 
years! And our prosperity curve has always 
followed our population curve. 


2. MORE 3088S —Though employment in 
some areas has fallen off, there are /5 million 
more jobs than in 1939—and there will be 
22 million more in 1975 than today. 


3. MORE INCOME — Family income after 
taxes is at an all-time high of $5300—is ex- 
pected to pass $7000 by 1975. 


4. MORE PRODUCTION—U. S. production 
doubles every 20 years. We will require mil- 
lions more people to make, sell and distribute 
our products. 


5S. MORE SAVINGS— Individual savings are 
at highest level ever— $340 billion—a record 
amount that is now available for spending 
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6. MORE RESEARCH — §/0) billion spent each 
year will pay off in more jobs, better living, 
whole new industries 


7. MORE NEEDS—In the next few years we 


will need more than $500 billion worth of 


schools, highways, homes, durable equip- 
ment. Meeting these needs will create new 
opportunities for everyone. 


* > 


Add them up and you have the makings 
of another big upswing. Wise planners, 
builders and buyers will act now to get 
ready for it. 


FREE! Send for this new illustrated booklet, “Your Great 
Drop a postcard to: ADVER- 
TISING COUNCIL, Box 10, Midtown Station, New York 18, N.Y. 


Future in a Growing America.” 


The giant school-building program now begin- 
ning will offer new jobs to many thousands of 
construction workers 





3 million workers will benefit from new high- 
way and construction programs—and even 
more workers will be needed soon 





MARKETING 


Marketing includes sales, consumer research, 
product and package design, advertising and 
public relations. All need new skills every year 
~and many thousands of new workers! 








Every advance in aircraft engineering is 
exemplified in the Avro Arrow, capable 
of traveling at well over twice the speed of 
sound to intercept and destroy enemy air- 
craft at extremely high altitudes. RCA has 
been assigned full responsibility for the de- 
velopment of a complete electronic system 
for fire control, navigation and communi- 
cation, and an integrated automatic flight 
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CANADA'S SWIFT, FAR-RANGING ANSWER TO ANY SECURITY THREAT 


control system. While an enemy plane is still 
beyond the range of human eye, this radar 
system will detect it, and provide the in- 
tercepting pilot with a continuous flow 
of information, electronically computed in 
terms of position, range and rate of closing. 
Associated with RCA in the project are 
the Minneapolis-Honeywell Regulator Com- 
pany and several Canadian firms. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 


CAMDEN, N. J. 








stated that he was not conscious of the 
action by the P-38, which resulted in the 
vertical dive, as his attention had been con- 
centrated on the Constellation. The testi- 
mony of other CAA personnel in the tower 
was substantially the same as that of the 
controller. 

The captain of the Constellation described 
his approach to the Greater Pittsburgh Air- 
port. He said they canceled their IFR flight 
plan three minutes east of Wheeling, West 
Virginia. Flight 160 then descended to pat- 
tern altitude (2,600 ft.) and when about 10 
mi. south of the airport informed Pittsburgh 
tower of its position. The tower controller 
advised them of the active runway and to 
report passing Imperial. The first officer, 
who was flying the aircraft from the right 
seat, had reduced airspeed to about 150 kts 
with flaps in the takeoff position. When the 
aircraft passed Imperial the captain, who was 
performing the duties of copilot, reported 
to the tower. The controller cleared Flight 
160 to follow a TWA Martin which was 
east of the field on a base leg for runway 23. 
The crew had the Martin in sight and 
planned their approach to follow it in at a 
normal interval. 


Collision Course 


In scanning the area for other aircraft the 
captain looked to the left and saw a black 
twin-engine airplane at an eight o’clock posi- 
tion to them. The airplane was at the same 
altitude on a collision course converging at 
a 45-deg. angle. The captain immediate; 
took over the controls of the airplane and 
executed a climbing right turn. He stated 
that he was unable to see the P-38 after 
starting the evasive maneuver and that he 
did not see any evasive action on its part. 

One passenger, seated in the rearmost 
seat on the left of the Constellation, also 
saw the P-38. He said it appeared to be 
coming directly at them from an eight 
o'clock position. The witness said the air- 
craft appeared to be in a slight left bank and 
that he lost sight of it as the Constellation 
turned. He estimated the P-38 was about a 
city block away when it disappeared behind 
the tail of the Constellation. He also did 
not see it take any evasive action. He fur- 
ther added that he felt a collision was 
avoided only because of the alertness and 
immediate action taken by the crew of the 
Constellation. 

Several ground witnesses saw the near 
collision. Most stated their attention was 
primarily concentrated on the maneuver by 
the Constellation and consequently they 
could not describe the maneuvers of the 
P-38 with any degree of accuracy. One wit 
ness, who was located in a hangar on the 
south side of the airport, stated he did not 
see the Constellation but did see the P-38 
in its final dive. He said when the P-38 
first came into his view it was nosed down 
slightly, then the dive steepened rapidly 
until it was vertical. He was not able to 
determine if the airplane was banked in any 
way; however, he said when the airplane was 
vertical it made a half turn but did not spin. 
He added that he saw no separation of parts 
and no fire prior to impact with the ground. 

Examination of the Constellation imme- 
diately after landing proved that no contact 
between the two aircraft had occurred. 

Examination of the P-38 wreckage re- 
vealed that the aircraft struck the ground on 
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a northwesterly heading of 350 deg. In its 
descent the P-38 passed nearly vertically 
through trees approximately 60 ft. high. The 
resulting fire consumed a major portion of 
the aircraft; however, it was possible to deter- 
mine that the aircraft was intact when it 
hit the ground. Continuity of the controls 
was traced and nothing was found which 
would have prevented their normal operation 
prior to impact. The wing flaps and landing 
gear were in the retracted position 

Both engines were broken open and 
burned. No indication was found which 
would have prevented normal operation of 
either prior to impact. In addition, inspec- 
tion of the propellers showed both were 
rotating and in the cruise range at the time 
of striking the ground. 

It was determined that no inflight fire 
had occurred and there was no indication 
of any malfunction or failure of any com 
ponents or systems pnor to impact 

The P-38 was a military aircraft 
had been extensively modified for use in 
aerial photography. In 1954, the 
tion had been extended approximately 42 
in. to accommodate an additional crew mem- 
ber-photographer and his equipment. It was 
test flown and an airworthiness certificate 
was issued by the CAA which restricted it 
from being used to carry passengers or cargo 
for hire. Pilot Mendoza had flown N 69902 
prior to departure from Ontario, Calif. The 
purpose of the flight was to check the per 
formance of the airplane following a 100-hr 
inspection, during which considerable routine 
maintenance was accomplished. The flight 


which 


nose scec- 


Chat a midair collision was narrowly 
averted by the TWA crew is considered in 
disputable by the Board. Further, the Board 
believes that the TWA crew should be 
highly commended for their alertness and 
prompt action which prevented the occur 
rence of an even more tragic accident 
Although the tower had some difficult) 
in initially establishing contact with th 
P-38, and several transmissions were inter 
rupted by other calls, it is apparent that 
Pilot Mendoza did receive the controller 
final transmission The last mstructions 
issued by the controller, which included the 
message concerning trafic and landing sx 
quence for the P-38, were acknowledged by 
Mendoza. After receiving this acknowledg 
ment from the P-38, the controller diverted 
his attention to the other traffic in the area 


and did not observe the P-38 until the 
evasive action was taken by the Constclla 
tion 


It is apparent that the P-38 pilot did not 
see the Constellation ahead of him as lhe 
entered the traffic pattern, or, if he did 
the Constellation it was only when the Con 
stellation was already 
of his path. This is 
though the alert tower 
to advise the P-38 pilot, he 
thon of course, 
Constellation from the 
mate angle of 45 deg. As 
maneuvered to avoid, the paths of the tw 


eing maneuvered out 
reasoned because al 
ontroller attempted 
without altera 
ontinued to close on th 
reat it an Ipproy 
the Constellati 


airplanes converged until the P-38 was d 
rectly behind the Constellation at a distan 


estimated to be about one city block. This 





was satisfactory placed the P-38 directly into the area of 
INTERIOR BALLISTICS 
Aerojet-General Corporation offers challenging position on the staff 
of anewly organized Department of Applied Mechanics & Systems Analysi 


techniques, inc 


AZUSA, CALIFORNIA . 
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We are secking an individual of broad, fundamental 
of original experimental and theoretical studies 

relations of mathematics, physics, and chemistry as applied to the interior 
ballistics of rockets offer challenging problems co the creative research man 


The application of unsteady-state theory to ignition of propellants and to 
the study of temperature-resistant materials is typical of the problems 
encountered. Combustion of solid propellants, the rheological behavior of 
solid propellants in complex grain configuration, and the gas flow and 
heat transfer in nozzles are related important fields for research 


Particularly important is the ability to formulate experiments for the 
verification of theoretical calculations, 
conduct the experiments, and analyze the data using the most advanced 
fading digital and analog computers 


You are cordially invited to send a detailed resume to 


E. P. JAMES, ENGINEERING PLACEMENT 
P. O. BOX 1947B, SACRAMENTO CALIF. 


A SUBSIDIARY OF THE GENERAL TIRE & RUBBER COMPANY | 


background capabl 
The complex inter 


devise the necessary equipment, 


SACRAMENTO, CALIFORNIA 
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severe turbulence lett by the Constellation 

Several comprehensive studies have been 
made on the problem of turbulence. Beech 
Aircraft Corp. and the Flight Safety Founda- 
tion have been particularly interested in the 
hazard to flight which can be caused by air 
plane turbulence. They have published and 
given wide dissemination to several safety 
bulletins outlining their findings. The Civil 
Aeronautics Board has also gathered con 
siderable information on the subject which 
has been published as a Safety Bulletin and 
given wide distribution 

All of these bulletins caution pilots that 
extreme turbulence is caused by wingtip 
vortices. This turbulence has been reported 
to have seriously affected aircraft such as the 
Lockheed Lodestar, Douglas A-20, B-26, and 
DC-3; and Convair 340, etc. While these 
reports are primarily concerned with danger 
ous turbulence encountered during landing 
md takeoff, they serve to point up the fact 
that wake or wash following an aircraft can 
be a serious problem even to large aircraft 

The National Advisory Committee for 
\cronautics has conducted a series of flight 
tests to investigate this matter. It reports? 
that the strength of the trailing vortices of 
m airplane are mainly dependent on two 
quantities; span loading (i.c., the ratio of 
aircraft weight to wing span); and the for- 
ward velocity of the airplane. The intensity 
of these vortices is directly proportional to 
the span loading and inversely proportional 
to the aircraft velocitv. When the ratio of 
the aircraft weight to wing span increases, 
the strength of the trailing vortices increases; 
when the forward velocity of the aircraft de- 
creases, the strength of the trailing vortices 
increases. This report concludes that the 
trailing vortices contain velocities of a dan- 
gerous magnitude and represent a region of 
air similar to severe turbulence. These dis 
turbances can remain in the atmosphere for 
periods of 30 to 60 sec. and under favorable 
conditions may not dissipate for somewhat 
greater lengths of time 

Ihe intensity of this area of turbulence 
vas probably increased substantially when 
the Constellation “pulled up.” The “pull- 
up” would increase the instantaneous span 
loading which would result in a correspond 
ing increase in the strength of the trailing 
vortices 

Many instances have been recorded in 
which aircraft have experienced uncon- 
trollable rolling when encountering aircraft 
wake, It has also been shown that this roll- 
ing effect is more severe on the penetrating 
\ircraft when its angle of attack is increased. 
Evidence has shown that the P-38 was in a 
slight left turn. Because the P-38 was enter- 
ing traffic, it can also be reasoned that its 
speed was somewhat less than cruising Both 
of these factors would result in a slightly 
higher angle of attack and consequently a 
more severe effect from the wingtip vortices. 

It is probable that this turbulence caused 
the P-38 to roll violently. It is also possible 
that the pilot aggravated the rolling effect 
by a last-minute reaction to avoid a collision. 
In either case, it is evident the P-38 rolled 
in the turbulence to an approximate 90-deg. 


“Velocity and Persistence of the Trailing 
Vortices of an Airplane, Christopher C. 
Kraft, Jr., Langley Aeronautical Labora- 
tory, NACA conference on some problems 
or aireraft operation, Nov. 17-18, 1954. 
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bank. Whuile in this YU-deg. bank the P-35 
pivoted to a vertical nose-down attitude 
While the Board cannot determine the rea- 
son for this flight deviation, several possi 
bilities are suggested. One, that the violence 
of the upset from the turbulence was sufh- 
cient to temporarily incapacitate the pilot; 
two, that the flight path resulted from the 
pilot's evasive action; three, that the aircraft 
was rendered uncontrollable cither by the 
turbulence alone or because of some inflight 
structural failure. The latter was not sub 
stantiated by any evidence at the scene. In 
ny event, the aircraft reached a vertical atti 
tude at an altitude too low for recover 

The reason for Pilot Mendoza’s failure to 
see the Constellation in time to avoid its 
wake is unknown. It is possible that Men 
doza was establishing an approach interval 
with respect to the TWA Martin on the 
base leg. Since the P-38 was in a slight left 
bank, the relative position of the Constella 
tion was ahead and slightly below 
would have made it difficult to see. It is 
also considered possible that the pilot's field 
of vision was further restricted because of 
the modified nose section on the P-38 


FINDINGS 


On the basis of all available 
Board finds that 

1. The P-38 aircraft and its 
properly and currently certificated 

2. The P-38 approached Pittsburgh at the 
same approximate time as TWA Flight 160 

3. Both aircraft were at nearly the same 
altitude on converging flight paths with the 
P-38 slightly to the rear and above the Con 
stellation. 

4. The Constellation pilot saw the P-35 

in time to execute a climbing right turn and 
avoid a collision. 
5. The P-38 entered a vertical left bank 
either as a result of the pilot’s reaction to 
avoid a collision, or by the severe turbulence 
of the wing vortices of the Constellation, o1 
a combination of these 

6. The P-38 then nosed down and dived 
vertically to the ground 

No malfunction of the airplane or its 
components prior to impact with the ground 


Vnicn 


} 


evidence the 


pilot were 


was found. 

8. No inflight contact occurred between 
the Constellation and P-38 and the Con 
stcllation landed without further incident 


PROBABLE CAUSE 


Ihe Board determines that the probable 
cause of this accident was due cither to air 
craft-induced turbulence or excessive control] 
action by the pilot in an effort to avert colli 
sion, or both, causing loss of control of the 
P-38 at an altitude too low to effect recovers 

\ contributing factor was the lack of vigi 
lance by the P-38 pilot as he entered the a 
port traffic pattern 

By the Civil Acronautics Board 

James R. Durfee 
Chan Gurney 
Harmar D. Denm 
G. Joseph Minetti 
Louis J. Hector 


SUPPLEMENTAL DATA 


The Civil Aeronautics Board was notified 
of this accident shortly after it occurred. An 
investigation was immediately initiated in 
accordance with the provisions of Section 


STANDARD 


SUB-SONIC 
WIND TUNNELS 





STANDARD SERIES 87 WIND TUNNEL 
witH 32” x 45” TEST SECTION 


AEROLAB DEVELOPMENT COM. 
PANY offers research and development 
organizations, aircraft companies and 
universities a “Standard” series of small 
sub-sonic wind-tunnels of the highest 
quality and the lowest price of any com- 
parable tunnel. “Off-The-Shelf” delivery 
available. Twenty-four combinations of 
size, velocity, and configuration encom- 
pass the requirements of almost any 
laboratory. Custom tunnels can be engi- 
neered to fit your specific requirements. 





Aerolab EY 











”"™) W. Holly St., Pasadena, Calif., RY 1-0414 








FLIGHT 
CONTROLS 
DESIGN 
SPECTALISTS 


You will guide the develop- 
ment of manual and auto- 
matic flight controls for high 
performance VTOL jet air- 
craft. Openings in the follow- 
ing areas: Automatic Flight 
Control Systems, Flight In- 
strumentation, Test Equip- 
ment Design, Systems Test- 
ing, Manual Flight Control 
Systems. 


Send resume to 
Engineering Employment Supervisor, 
Dept. E-40, 

BELL AIRCRAFT CORPORATION, 
P.O. Box 1, Buffalo 5, New York 
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To help you get your bearings in a hurry 


call on Rollway for 


1 First-line engineers 


2 Flexibility of service 


3 Down-to-earth cooperation 


4 Thorough performance charting 


or write ROLLWAY BEARING COMPANY, INC 
582 Seymour Street, Syracuse 4, N. Y 


ROLLWAS 


BEARINGS 














702 (a) (2) of the Civil Aeronautics Act 
of 1938, as amended. Depositions, ordered 
by the Board, were taken in Santa Monica, 
Calif., September 25; Boston, Mass., Septem 
ber 26; Pittsburgh, Pa., September 27; and 
Washington, D. C., September 30, 1957. 
The operator, Hycon Aerial Surveys, is a 
subsidiary of the Hycon Manufacturing Co., 
Pasadena, Calif. Hycon Aerial Surveys oper- 
ates a fleet of aircraft for the purpose of 
conducting aerial phot graphy and magne- 


tometr lhe ympany maintains its base of 
operations at Ontario, Calif. It emplovs six 
to eight pilots, several photographers, and, 
in addition, CAA certificated mechanics to 
maintain the aircraft 
FLIGHT PERSONNEL 
Albert Mendoza, 3 is employed by 
Hycon Aerial Surveys September 20, 1954. 
He possessed a current] fective airman 
certificate th mmercial, single and 
multi-engine land ngle-engine sea, P-38, 
nst nt rating His flight time was 
record th t Ci \cronautics Admin 
stratu is totaling 2,600 hi vith Ipproxi 
mately 310 in P-35 aircraft. His second-class 
CAA physical examination was passed Au- 
ust | 57. with no \ ers or limitations 
John L. McPherson, age 34, was employed 
by Hvcon Aerial Surveys August 16, 1957 
} ul photographer. He previously had 
been emplove grapher Fait 
ild Aer S 


THE AIRCRAFT 


N 69902 was a P-38SL manufactured by 


Lockhe« Aircraft Corp. for the U. S. Air 
Force The manufact serial number 
was 547! d the milita rial number was 
44-53180. Extensive modification had been 
made to the aircraft t irge and lengthen 
the se section to accommodate multiple 
1eTIa meras and a phctographer. These 
modifications were 1 ompliance with 
CAA iwineering dat Vhe aircraft was 
subs ntly inspected test flown, and 
ssu i nit categ 1irworthimess cer 
tificate This limitation restricted the air 
raft from Demg use tor the purpose ot 
ar! g passenge or Cargo for hire 

Ihe aircraft had a total of 980 hr. and 52 
min. of fiving time. It is equipped with 
two Allison V-1710-91 engines and Curtiss 
lectric propellers, h nodels C532D-F-61 
in C532D-F-62, blade nodels 88996-18 
" 8933.18 





Turboprop T53 


Lycoming 1T53-L-3 turboprop engine has 
been ordered into production under a $6 
million Air Force/Army contract (AW June 
30, p. 27). Minimum takeoff power at 
standard sea level conditions is 960 shp.; 
1,005 eshp. 
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PISTON AND JET 
POWER PACKAGES 


ELEVATORS 


- 
. af a 


FUSELAGE SECTIONS 


METAL BONDED 
STRUCTURES 


STRUTS 


HORIZONTAL 
STABILIZERS 





OPPORTUNITIES FOR DESIGN ENGINEERS 


With over a quarter-billion backlog, more than 50% commercial, Rohr 
offers the skilled aircraft engineer the industry's utmost in long-range 
security and quick advancement opportunity in the fields of conven- 
tional and jet power packages and other major military and com 


mercial aircraft components. 


Forward resume to J. L. Hobel, Industrial Relations Manager, Rohr 
Aircraft Corporation, Chula Vista, California, Dept. & 





MAIN PLANT AND HEADQUARTERS: CHULA WIS 














GESONA L- 27A 











The Cessna L-27A is now on operational duty with the U. S. 
Air Force. Its speed—the highest speed of any U. S. A. F. 
light twin transport—and its range and versatility are prov- 
ing highly valuable in raising administrative mobility. 
Cessna designed and built the L-27A for hard work. Power 
loading, acceleration, and climb characteristics are excellent. 
Single engine performance is particularly outstanding—for 
this modern Cessna twin packs more power per pound than 
any other light twin transport. Operating and maintenance 
costs are low. Result: the Cessna L-27A makes 
substantial savings for the U. S. Air Force. 
Cessna Aircraft Co., Wichita, Kansas. 


Cessna 


Inquire today about the rewarding future your Air Force offers you 
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SENIOR 
| STAFF 
OPENINGS 
| IN 
BASIC 
_ RESEARCH 


The Boeing Scientific Research Labora- 
tories are engaged in a program of fun- 
damental research designed to make 


major contributions to the progress of 
the aeronautical sciences. High-level 


staff positions are open now in the 
fields of 


Gas Dynamics 
Plasma Physics 
Mathematics 

Solid State Physics 
Electronics 
Physical Chemistry 


Boeing grants scientists the latitude and 
independence needed to achieve and 
maintain leadership their special 
fields. Scientists interested in carrying 
on their work in this kind of stimulating 
research environment are invited to com- 
municate with Mr. G. L. Hollingsworth, 
Associate Director of Scientific Research 
Laboratories. 


in 


c/o Mr. Stanley M. Little 

Dept. CB-1, P.O. Box 3822 

Boeing Airplane Company 
Seattle 24, Washington 


SBOEMME 


1958 
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New in an advanced development 
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assignment 


General Electric, the pregra 
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engineer with 6 to 10 year 


advanced experience im 
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gressively more 
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System Performance 
Analysis; Aero-Thermodynamics of 
Turbomachinery; Power Plant In- 
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recip. and jet mechanic. Married, one c 
Seek experience opportunity, Foreign em; 
ment considered. PW-8399, Aviation Week 





Contract Administration, 2 years experience 
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25, Single. Desire Career opportunity Will 
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We stock, overhaul, and install SUPER DI8S — SPEED KIT 
PRATT & WHITNEY WRIGHT SACRIFICE FOR QUICK SALE 
R1830 R1820 MADDEN & PLAYFORD AIRCRAFT 
-75, ~92, —94 . a, we | P.O. BOX 186+ MIAMI 48, FLORIDA 
R985 R1340 R2000 
on Se ane eles ae AIRCRAFT PROPELLERS 


R1830 - SUPER - 92 Transpprt, Fighter. Trainer, Bomber props, 
parts and controls. Immediate delivery 
from world’s largest shelf stock. 

INC. UTILITY INDUSTRIES CO. 
Lambert Field Inc St. Lewis, Mo. 34 Burnside Avenue East Hartford, Conn 
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est shelf stock. Buy direct from manufacturer. ALSO J. D. WARTH 
charts, Gapwten ‘et plete ti ‘ot AN 4 MS Attioes 
fn 
and hardware. We also machine. parts to. your EPA GVERNATL MODIFICATION CHICAGO, 11—S20 No. Michigan Ave. 
int, t 
own special print, and stoc N & MS forgings VOLITAN AVIATION W. J. HIGGENS ow 
COLLINS ENGINEERING CORPORATION 12820 Pieres St INC Paccima. Calif 
9050 Washington Bivd. Culver City, California Phone EM-9-1283 ° . CINCINNATI, 37—2005 Seymour Ave 





Elmhurst 1-4150 
F. X. ROBERTS 
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EMPLOYMENT OPPORTUNITIES 


We're next door 
to a Great 
Educational Institution 


The rapidly expanding Bendix Systems Division 
of Bendix Aviation Corporation was formed 

to integrate Bendix skills and facilities and serve as 
a focal point for systems planning, development 
and management. 

After very careful study of many locations, 

it was decided that 56 acres adjacent to the new 
North Campus of the University of Michigan in 
Ann Arbor offered the best combination of optimum 
living conditions and professional 

environment. Our staff members are 
encouraged and assisted in advancing 

their education, and because of our 

proximity to the University our 

people are able to attend 

daytime classes. 


In addition, of course, Ann Arbor Weis Grataniiliny Deis ~Webvasilty of tiditinan 
is noted for its world-famed 

University of Michigan Medical Center. Its new 

$7,500,000 high school is regarded as one of 


the most elaborate and modern in this country. 
Our current needs are for experienced men in: 


SURVEILLANCE & RECONNAISSANCE: radar, infrared, acoustics 
WEAPONS: missiles, aircraft subsystems, guidance and control 
DATA PROCESSING: analog and digital computers, displays 
NUCLEAR: reactors, propulsion, special weapons 
COMMUNICATIONS: radio, digital, data links 

NAVIGATION: radio, inertial, ground-controlled 
COUNTERMEASURES: ECM, electronic warfare 

OPERATIONS ANALYSIS. 


For an interview, write Dept. A721, or call NOrmandy 5-6111. 


Bendix Systems Division “Gan die” 


ANN ARBOR, MICHIGAN 


| 





MACHINE 
COMPUTING 
ANALYSTS 


Mathematical analysis and pro- 
gramming of complex engineering 
and research problems requiring 
application of automatic high-speed 
digital computing equipment. Min- 
imum requirement: B.S. Degree, 
with major in engineering, mathe- 
matics or physics. Six-months IBM 
704 programming experience pre- 
ferred. 


Go places with Pratt & Whitney .. . 


while you live better in FLORIDA. 
Enjoy the matchless climate plus 
every kind of outdoor activity every 
day of the year. Good incomes go 
further in Florida. 


Send resume to J. W. Morton 


Technical Recruitment 


PRATT & WHITNEY 
AIRCRAFT 


FLORIDA RESEARCH & 
DEVELOPMENT CENTER 


United, West Palm Beach 
Florida 








WANTED 
RATED FLIGHT ENGINEERS 
FOR CONSTELLATION AIRCRAFT 


MUST HAVE COMMERCIAL LICENSE 
AND INSTRUMENT RATING: 


P-8443 Aviation Week 
520 N. Michigan Ave., Chicago 11, Ill. 








WANTED 
PURCHASING AGENT EXPERIENCE— 


Aircraft parts—airline experience desirable, 
not mandatory—forward resume stating sala: 
uirements 

BONANZA AIR LINES 

Box 391, Las Vegas, Nevada 











POSITION WANTED 


ATR Pilot. Age 37. Air Force, Airline and 
eight years Chief Pilot Executive operation 


| DC3 and Twin-Beech 8700 Hours, Resume or 


request. PW-8147, Aviation Week. P. O. Box 
12, N. Y. 36, N. Y. 
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MARQUARDT 


Professional Personnel 
Requisition 








DEVELOPMENT 
METALLURGIST 


Experienced in high tempera- 
ture metals, including stainless 
steel, molybdenum, tungsten, 
and tantalum. 

Will be responsible for mate- 
rials portion of ramjet engine 
projects, involving use of high 
temperature metals. Requires 
ability to advise, set up test 


programs, analyze test results, 


in support of metals used in 
new engine designs. 

Needs experience in test fabri- 
cation of refractory type metals 
as well as familiarity with oxi- 
dation resistance coatings. 
tequires B.S. or M.S. in metal- 
lurgy, plus three to five years 
experience. Good future. Lib- 
eral salary, fringe benefits. 
Immediate employment. 


For further information, con- 


tact 
Jim Dale 
Professional Personnel 
16551 Soticoy Street 
Van Nuys, California 


CAL 


VAN NL 
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EMPLOYMENT OPPORTUNITIES 


vigorous 
engineering 
climate 


the growth of your ideas 


Convair-San Diego, in the heart of America’s 
great and growing aircraft and missile 
industries, offers the skilled engineer the 
facilities plus the freedom of mind and 
movement for fullest development of 
engineering ideas. 
Join the talented team at Convair. Work on 

h prime projects as Missile Systems, 

DB Jet Airliner, F-102 and F-106. 


penings for her gt engines 


(Convair is a Division of General 
bel « 


-_ 
Highway, Sen Diego, 
Ce el 
>” : - = 


Clear your way for 
advancement 
oon Ee: - 























Marquardt sia: ‘ 


You and opportunity truly creative work 
ing responsibility recognition .. . compa 
— these yield advancement 

At SAED, you wrestle the problems of small g: 
with ever increasing power-weight ratios 
scope of your position with each succeeding 
on your own, yet have free access to the couns¢ 
supervisors. 

And the growing applications for small gas turbine 
helicopters, supersonic trainers, transports, VTOL, STOL 
—tie your future to SAED’s. 


or 


Better engines and better engineers develop at SAI 
Let this “progress from a pencil” advance 
Inquire in confidence about career positions it 
THERMODYNAMICS FLIGHT & FIELD EVALUATION 
AERO-THERMODYNAMICS MECHANICAL DESIGN 
Mr. William Merrill Professional Employment 
SMALL AIRCRAFT ENGINE DEPARTMENT 


GENERAL €@ ELECTRIC 


1114 Western Avenue West Lynn, Massachusetts 


‘SD. 
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hese  possessio mn until; ty | » mnie —_. 
.° when it reverted to | ately acter Japan's defeat, the | Ou7or twenty-five years, om 





Alouette Sets Six 
New World Records 





Farmingdale, L. l—Among six records for 
rotary-wing aircraft established by the Alou- 
ette, a jet-powered helicopter, is a new world 
altitude figure of 36,501.125 feet. This is 
6,201.125 feet higher than the one set in Decem- 
ber 1957. Official confirmation is expected 
shortly from the Federation Aeronautique In- 
ternationale. The information was released here 
by Republic Aviation Corporation, who assem- 
bles and markets this five-place, French- 
designed craft in the United States and Canada. 

All six records were set at the French Air 
Force Test Center, Bretigny, on June 13, a Re- 
public spokesman stated. Included was a record 
for climbing to 31,267 feet with two passengers, 
topping the mark for helicopters in the 2,205- 
Ib. to 3,858-lb. payload class. 











| sic Supreme Court case. At the; 
end of the book the author 
nts that “‘it is a special 

aot * merican: 





The Alouette* is not only setting new world records abroad, 
but in the U. S. it is establishing outstanding operational 
figures daily. One example is its performance for Aetna 
Helicopters, Inc., flying out of New Mexico for the U. S. 
Forestry Service. Within 30 days, one Alouette has... 
carried 54,423 Ibs. of cargo, 214 passengers— made 246 
flights — flown 97.51 hours with an amazing corrective main- 
tenance figure of only 3 hours. Working at altitudes ranging 
from 7,000 to 10,000 feet every time, as many as 32 missions 
have been accomplished in one day of operation. 


The Alouette Il, world’s first production turbine-powered heli- 
copter, represents a major stride forward in the field of 
rotary-wing aircraft. Its simplicity of design, instant take-off 
ability and ease of operation, plus rugged construction and 
quick adaptability, make the Alouette ideal for a wide range 
of applications heretofore considered outside helicopter 


capabilities. 
For fulfillment of private, commercial and government heli- 
copter requirements, the Alouette Il offers extraordinary ver- 


satility, reliability, economy. 


*Designed by Sud Aviation 
Contact Helicopter Division for literature and demonstration flight. EARLY DELIVERY. 
REPUBLIC AVIATION CornroRraATian——a 
FOLLIGCOPKV ER MIVISIOy 


FARMINGDALE, LONG ISLAND, WN. Ff. 
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CHIEF, 
STRUCTURAL 
RESEARCH 
SECTION 


You will supervise and coor- 
dinate structural research pro 
grams in heat transfer and 
other advanced flight regimes 
PhD in Aeronautical or Struc- 
tural Engineering. Minimum 


of eight years of progres- 
sive applicable experience. For 


space flight assignment. 


Send resume of qualifications to 
Engineering Employment Supervisor, 
Dept. E-39, 

BELL AIRCRAFT CORPORATION, 
P.O. Box 1, Buffalo 5, New York 








_ ALL-CHANNEL 
VHF COMMUNICATIONS 


WITH REVOLUTIONARY 
ALL-NEW 
TRANSISTORIZED POWER SUPPLY 


@ 90-360 channel transmitter (50 ke spac- 
ing; 118-135.95 mc) 
90-560 channel receiver (108-135.95 mc) 
Permits crystal-controlled tuning to VOR/ 
LOC frequencies and simultaneous glide 
slope channeling. 
Permits SCS, DCS or completely flexible 
cross channel tuning. 
New transistorized power supply soves 
space and 4 pounds weight 
CAA TSO’d for scheduled airline use 
22 pounds total weight, 2 ATR 


Send for new descriptive brochure. 


NAICO 


NATIONAL AERONAUTICAL CORP. 
Forf Washington, Pa. 











LETTERS 





s . 
Facts and Figures 

I have been looking ‘over the copy of 
Aviation Week in which the 19th edition 
of “Air Transport Facts and Figures’ ap 
pears (April 21). I want to congratulate 
vou on the fine reproduction job and while 
I know that in the past you have done a 
fine job, I think with this edition—which 
marks the third year of Aviation WEEK 
using “Facts and Figures” as an insert— 
you have done the best job of all 

The industry appreciates the value of 
the added circulation given our standard 
reference of U.S. scheduled air transporta 
Sruart G. Trreron 
President 
\ir Transport Assn 
Washington, D. C. 


fion 


% . . . 
Flying Going Blind? 
read an article by Lt. Cmdr 
Laverne W. Dilts, USNR, Naval Supply 
Depot, Bayonne, N. J., in your June 23 
Aviation Week (p. 94 In addi- 
tion to this article, I've read hundreds of 
others which all leave me “cold” as none 
f them seem to get at the real grass roots 
of the problem 

Just to make it easy for the average man 
ho does not fly his own airplane at his 
own expehse, let’s make a comparison be 
tween aircraft and roadcraft 

First, let's look at the airplane and auto- 
and the same Thev both 
se roadways; however, they can be broken 
up into two different degrees The auto 
mobile does not leave the road ( supposed]; 
so). The airplane only uses the road for 
gaining momentum which, in turn, gives 
it proper air speed for takeoff. On landing 
it makes contact and decreases momentum 
to a sufficient degree so that it mav be 
criven as an automobile and parked 

We have different types of carricrs 

1. The private airplane and the private 
car are both for private transportation 
2. We have highway buses and airway 
buses (generally referred to as airliners) 

3. We have highway trucks and we have 
trucks. Both are “freighters.” 

4. Then we have the police department 
This consists of military airplanes of all 
various types operated by the United States 
Government, state governments, county 
governments, and city governments 

All of segments of transportation 
should be put into the proper perspective 
ind none should be slighted and, by the 
same token, should any be allowed to 
encroach on the others. 

We hear much about “high density’ 
ireas. As this term is used, it is certainly 
i misnomer. If you really want to consider 
a high density situation, let’s look at the 
record when the Piper Aircraft Co. held 
Open House at Lockhaven, Pa., Aug. 17 
1957, where there is only one airstrip and 
vo trafic control. Hundreds of airplanes 
of all various types and speeds and all 
types of drivers were landed up to a rate 
of 400 airplanes per hour. « Does this not 
indicate that we are trying to put so many 


I've just 


issue of 


nobile as one 


1irwa\ 


these 


102 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week. 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


props under our shortcomings that we are 


actually working overtime t 
troubles for ourselves? 

If the average highway 
isibilitvy than the average 
its drivers, we really would 
REAL crashes. It certainh 
that visibility can be built 
buses much easier and more economicalh 
than spending millions of the taxpayers 
dollars for additional “props” to take care 
ot our past mistakes, about which we are 
sticking our heads in the sand and ignoring 
like a bunch of ostriches 

After all, when do most all of our colli 
sions happen—clear days and clear nights ac 
cording to the record. Just because an ait 
plane driver has an automatic pilot and all 
the other gadgets certainly does not give him 
any reasonable excuse for not looking where 
he’s going, regardless of the type of equip 
ment he is driving. This goes for highway 
equipment as well 

Regardless of paint jobs on ths 
there is no substitute for using one’s eves 
and alertness. I wonder if the author would 
like to have his automobile painted the same 
ifter all, they collide also. With all 
the gadgets we're duilding in to take the 
work off the poor overworked drivers, I 
vondering “Is Flying Going Blind? 

The same thing ipplies to red 
lights. One still must 
where they're going to see the lights 

We continually scream about the econ 
continually find 

1 more of the 
vhich we alread 


majority of the 
hk. 


bus had no more 
airways bus for 
create some 
seems to me 


into our al 


aireraft, 


\ay— 


rotating 


} 
100K 


nti-collision 


my of our country; vet, w« 
more and more 
public’ 
have too manv of Vhe 
regulations now being proposed chiefly 
rmchair pilots and sidewalk superintendents 
will practically eliminate the use of private 
while we're talking 


wavs to spe 


§ money for controls 


uirplanes. Let’s remember 
economics that the private automobile con 
tributes very matenally to our economi 
stability in this countr Che automobile 
followed the horse and buggy and the horse 
ud buggv followed the ox cart. Now if the 
private airplane is to be a step further into 
our progress of transportation, we'd better 
give it a chance instead of crucifving it in 
its childhood 

We have done in build 
ing airport facilities throughout the country 
which, in turn, has created more and more 
taxes for the overburdened taxpayer. But 
just what have we done about building 
landing strips throughout the country which 
could be maintained through the taxation 
on gasoline and oil for aircraft, and let the 
facilities for operations be operated 
adjacent thereto by free competitive enter 
prise The records indicate that we have 
slipped so far into socialism that we have 
forgotten that this great country of ours, 
including all segments of its industry, grew 


a marvelous job 


such 


through free competitive enterprise. In con 
clusion, let's remember that no mechanical 
device is any safer than its operator. Let's 
start building some airplanes with some 
visibility and let’s start looking where we're 
going Hucu C. Rossrns 

President 

Robbins Aviation, Inc 

Los Angeles, Calif. 


> 7 
Airborne Monitor 
May I express our appreciation of the 
lucid and accurate treatment of our Takeoff 
Progress Indicator in your June 23 artick 
“Monitor Designed to Aid Jet Takeofts”, bi 
Philip J. Klass (p. 65 This is another 
example of the fine technical reporting w« 
have come to expect from Mr. Klass 
I should like, however, to clarify an 
impression given by Mr. Klass that an air 
borne monitor is Kollsman’s will not 
warn of danger if the pilot attempts t 
take off on too short a runway. Since the 
available runway length is a factor in dete 
mining the rate setting of the Kollsman 
indicator, if the pilot puts into the rate 
setting computation the length of the run 
wav which is too short, he will 
th an impossibly high acceleration requir¢ 
nent. If, in spite of this, he still attempts 
his takeoff, the takeoff bug will immediateh 
run away from the airspeed pointer, thu 
at once showing the dangerous condition 
I believe that the other 
ilso designed to signal danger in this 
cumstance, if the correct data is set int 
hem. Henry F. Cotrviy, III 
Chief, Air Data Instrument 
Kollsman Instrument Corp 
Elmhurst, N. ¥ 
There are really two possible si 
rhe one which Mr. Colvin 
sumes the pilot takes off from same runwa\ 
used in slide rule/chart 
normal acceleration” value set into moni 
tor, but runway is too short for particular 
iirplane configuration and temperature 
Kollsman-type monitor might give adequate 
warning to pilot if the runway were far te 
short, so monitor called for extremely hig! 
cceleration, but might not give if 
runway was only slighth 
ments. As the Minneapolis-Honeywell an 
Sperry monitors are now designed, runwa\ 
length does not enter into determination 
normal acceleration, and they would not pr 
vide warning. This factor could be intr 
duced into latter devices or into 


such 


come up 


1irborne systems are 


Sect 


] ' 
aiscusses as 


determination ¢ 


warning 


short of require 


charts used 
io determine normal acceleration setting 

In the other possible situation, pilot 
selects runway of adequate length for his 
computation or normal acceleration, but 
attempts to take off from a different runway 
of insufficient length because of human error 
or sudden shift in winds and failure to re 
compute monitor settings. Under thes« 
conditions, none of the three airborne mon 
itors described in the article could warn pilot 
of hazard, whereas a ground-based system 
which is tailored to a specific runway would 
give warning. This is inherent difference be 
tween the airborne and ground-based system 
which AviaTion Weex’s article intended t: 
point out.—Ed. ) 
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Hydro-Aire’s two fresh slices of solid-state power supplies 


a DC to DC power supply (we call it the “DYNASTAT”’) and an AC voltage regulator. 
Made to be airborne—and already ordered for two advanced new missile systems — these 
avionic units are based on radically new circuitry with no moving parts, no tubes or other 
glassware, no components of questionable reliability. Naturally, they are smaller and lighter 
than conventional devices. They are also more efficient, longer lasting and simply foolproof. 
Read the descriptions. Then, let us show you how to slice them to your requirements. 
AC VOLTAGE REGULATOR — Provides constant voltage output for alternating current source 


10 changes in input voltage, and zero to 100 
Can be pr 


over 
load changes. 95 efficient. Less than 2 
vided for single, two or three-phase, power to 


waveform distort ’ } } 
3 KVA for any frequency — 60 cps to 1600 cps. Temperature ’ 
range: —54 deg. C. to +125 deg. C. Response time: less than 50 milliseconds. Typical example: 450 VA, 3 phase 


average sensing unit that weighs 5.5 pounds and has volume of 75 cubic inches 


DC to DC POWER SUPPLY (DYNASTAT) — Output available from 5 to 15,000 volts with power output 


to 2 KW and voltage regulation to 0.1% over much of this range. 70 efficiency. input 28V D.C. 1 
range 


54 deg. C. to +71 deg. C. for high power units, and to +120 deg. C. for lower powers 


Temperature 


Producing Controls for Every Basic Airborne System 
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Bom ash sa) ct! Motors Matched Power Team 
XICH 


of Allison rrop- -Jet Engines 

and Aeroproducts Turbo-Propellers 
Brings Flight-Proved Jet-Age Power 
to Airlines of the World 

in The New Lockheed Electra 


ELEVEN AIRLINES CHOOSE ALLISON PROP-JET POWER. The flexibility of Allison Prop-Jet power 
enables the Lockheed Electra to solve major problems facing the airline transportation industry—bring- 
ing jet-age speeds and comfort to medium- and short-range flights economically. These flights make up 
more than 90% of all air travel. The Electra, with its four Allison Prop-Jet engines and Aeroproducts 
Turbo-propellers developing a total of 15,000 horsepower, can operate from existing airports quietly and 
efficiently under present air traffic control patterns. Electra purchases totaling $300,000,000 have been 
placed by 11 world airlines—a demonstration of their confidence in the ability of this luxurious airliner to 
fulfill its mission for air travelers everywhere. 





